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D1. REMEDIAL ACTION LEVEL DEVELOPMENT 

Remedial action levels (RALs) were developed based on surface sediment data for each 

focused contaminant of concern (COC). The use of RALs is a process of removing the 

highest concentrations from the Site data and calculating the resulting surface-weighted 

average concentration (SWAC). Surface sediment concentrations were interpolated 

using a Natural Neighbor algorithm. A spatial grid consisting of 10-foot by 10-foot 

pixels was created, and each pixel was associated with a measured or interpolated 

concentration. The initial SWAC assumes that no remediation has taken place and 

establishes the first point on a plot of SWAC-to-sediment area remediated. Then the 

highest contaminant concentration is removed by drawing a polygon around contiguous 

regions where the interpolated data exceeded that concentration, replacing that area with 

the sediment-based preliminary remediation goal (PRG) and calculating a new SWAC, 

creating the next point on the curve. This process of sequential truncation, removing the 

highest remaining sediment concentration and replacing the value with a sediment-

based PRG, is continued until all sediment concentrations greater than the PRG have 

been removed and the entire area exceeding the sediment PRGs is remediated. This plot 

of SWAC-to-area remediated is the RAL curve. Each point on the curve represents a 

site-wide SWAC and the contaminant concentration that must be removed in order to 

achieve the associated SWAC.  

A range of RALs consisting of seven different concentrations bracketing the 

distribution of contamination were selected for each focused COC. The selected RALs 

are a function of the distribution of surface sediment data at the Site and reflect 

uncertainties in the distribution of contamination and the interpolation method utilized. 

In selecting the RALs, several features of the curve were identified:  

• The maximum incremental reduction of the SWAC – the point on the curve 

where further reductions in SWAC concentrations results in minimal increase in 

acres capped/dredged  

• The marginal incremental reduction of the SWAC – the point on the curve 

where further increases in acres capped/dredged do not result in discernable 

reductions in SWAC concentrations  

• The intersection point of the SWAC curve and the lowest PRG  

• The knee of the curve – the inflection point of the curve where incremental 

increased acres capped/dredged becomes greater than the incremental reduction 

of the SWAC  

These features are presented on Figure D1-1. As can be seen on this curve, higher 

SWAC concentrations are associated with a steeper slope of the line. Because the area 

where contaminant concentrations are highest is relatively small compared to the total 

area of the Site, removing these concentrations results in the greatest incremental 
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reduction in the SWAC. The line intersects the PRG when all area exceeding that 

concentration has been removed. 

This process was used on a site-wide basis for polychlorinated biphenyls (PCBs) and 

polycyclic aromatic hydrocarbons (PAHs). However, the highest DDx concentrations 

are found primarily at river mile (RM) 6.6-7.8W. Because of the localized nature of this 

contamination, DDx RAL values were developed based on the distribution within that 

localized area but were then applied to a RAL curve on a site-wide basis. A similar 

process was conducted for dioxins/furans. 

As discussed in Appendix B-2, PRGs were derived for five dioxin/furan congeners. The 

footprints for the 1,2,3,4,7,8-HxCDF and 2,3,7,8-TCDF RALs were determined to be 

covered by the footprints of the other three dioxin/furan congeners. Thus, these two 

congeners were not considered focused COCs and RALs were not developed for them. 

The three dioxin/furan congeners kept for further RAL development are 2,3,7,8-TCDD, 

1,2,3,7,8-PeCDD, and 2,3,4,7,8-PeCDF.  

Due to the focused nature of the sampling and the lack of data density for 

dioxins/furans, RAL curves were developed based on areas with greater data density. 

Therefore, RM 7W was used for 1,2,3,7,8-PeCDD, and 2,3,4,7,8-PeCDF and RM 9W 

were used for 2,3,7,8-TCDD. RAL curves were developed consistent with the approach 

described above. RALs were selected to achieve a certain percentage of the SWAC 

change from the no action interpolated concentration to the desired PRG. The 

percentages used for each RAL and the resulting SWACs and RALs for each threshold 

are presented in Table D1-1.  

Several dioxin/furan PRGs are less than or within the range of method detection limits 

(MDLs). In addition, the low density of dioxin/furan samples requires interpolation 

across large areas where no data are available, which can lead to a conclusion that 

specific locations are identified as exceeding the RAL when they actually do not. 

Because some PRGs are below the MDLs, the interpolation process will “map” some 

samples designated as less than the MDL. Specific issues with each congener are 

described below: 

• 2,3,7,8-TCDD: Only five samples were identified for RALs B, C, and D as 

initially defined. There were also a number of non-detect results that would be 

greater than any potential F or G RALs. As a result, only two RALs were 

selected for 2,3,7,8-TCDD: 0.002 ug/kg for Alternatives B through D and 

0.0006 ug/kg for Alternatives E through G. 

• 1,2,3,7,8-PeCDD: There were a number of non-detect results that would be 

greater than any potential E, F, or G RALs. As a result, only three RALs were 

selected for 1,2,3,7,8-PeCDD: 0.003 ug/kg for Alternative B, 0.002 ug/kg for 

Alternative C, and 0.0008 ug/kg for Alternatives D through G. 
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• 2,3,4,7,8-PeCDF: Only a single sample was identified as representing possible 

B, C, D, and E RALs. As a result, only two RALS were selected for 2,3,4,7,8-

PeCDF: 1 ug/kg for Alternatives B through D and 0.2 ug/kg for Alternatives E 

through G. 

The RALs for dioxin/furans congeners were evaluated based on data density and 

detection limits, and modifications were made to the RALs for each alternative to 

accommodate this.  
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D2. DEVLOPMENT OF MATERIAL QUANTITIES FOR REMEDIAL 
ALTERNATIVES  

This appendix discusses the methodologies used to develop quantities associated with 

the application of the various technologies for each alternative. These quantities are 

presented in Section 3 of the FS as well as the cost estimates shown in Appendix G. 

Values shown in red in the Appendix G tables were used to develop cost estimates and 

values shown in green were presented in Section 3 of the FS. 

D2.1 IN-WATER AREAS BY TECHNOLOGY ASSIGNMENT 

The total acres, active acres and quantities are presented for Alternatives B through I, 

summed from the acreages for each technology assignment highlighted in yellow. The 

technology assignment quantities were developed using the process described in Section 

3 of the FS. The technology assignments include various combinations of dredging, 

capping, in situ treatment, MNR, and ENR as well as acreage previously remediated. 

Active acres represents total acres minus MNR and previously remediated acres. 

Technology assignments are also summarized by NAV, FMD, intermediate, shallow, 

and riverbank areas. 

D2.2 RIVER BANK QUANTITIES 

The assumed length of contaminated river banks, excavation volumes, excavation 

surface areas, disposal volumes for excavated materials, and backfill and capping 

volumes are presented in Table D2.b. 

D2.2.1 River bank Volume Assumptions for Excavation and Disposal  

Calculation of the volume of riverbank material for disposal takes into account the 

presented swell factor expected during excavation (common earth conversion from bank 

cubic yards to loose cubic yards). Additionally, the calculations for bank volumes are 

based on simplifying geometric assumptions regarding bank slope, height and 

horizontal distance for all river banks.  

Excavated volume is calculated by multiplying the length of riverbank to be excavated 

by the cross-sectional area of the excavation surface (and converted to cubic yards by 

dividing by 27 cubic feet per cubic yard). The excavated volume of riverbanks in loose 

cubic yards is calculated by multiplying the volume excavated in bank cubic yards by 

the common earth conversion factor of 1.12 and rounded up to the nearest whole 

number.  
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D2.2.2 Riverbank Backfill and Cap Quantities 

The volume of cap material is calculated as the length of river bank capped multiplied 

by the cross-sectional surface area, converted to cubic yards by 27 cubic feet per cubic 

yard. Surface area is calculated by multiplying the hypotenuse of the triangle formed by 

the assumed horizontal and vertical dimensions of the river back by the length to be 

excavated or capped, using a conversion factor of 43,560 square feet per acre. 

D2.3 DREDGE QUANTITIES 

Total dredged volumes are presented as “neat” volumes (no overdredge allowance) and 

are rounded to the nearest whole number. Additionally, no swell factor was applied as 

the material is assumed to be in a loose state following dredging. Neat volumes are 

multiplied by a factor of 1.5 to estimate the Low Volume with Overdredge, and by a 

factor of 2.0 to estimate the High Volume with Overdredge. Total volumes for each 

alternative are calculated as the average of the estimated low and high overdredge 

volumes, rounded up to the nearest whole number for the cost estimate in Appendix G 

and rounded to the nearest thousand for Section 3 of the FS. 

The estimated number of days needed for dredging were calculated by dividing the total 

volume dredged by the dredging productivity of 5,000 cubic yards per day, rounded up 

to the nearest whole number. Appendix D3 provides additional information regarding 

productivity assumptions. 

D2.4 TREATMENT AND DISPOSAL QUANTITIES 

The total dredged/excavated material volume is assumed to be managed as follows: 

• DMM Scenario 1: Confined Disposal facility (CDF), and Off‐site Disposal 

• DMM Scenario 2: Off‐Site Disposal  

Treatment (stabilization/solidification, thermal desorption or no treatment) and disposal 

location (Subtitle C or Subtitle D) are presented for DMM Scenario 2 based on the 

origin of contaminated material and whether it is designated as NRC/NAPL PTW. 

Specifically, NRC/NAPL PTW dredged from SDU 6W is assumed to undergo ex‐situ 

solidification treatment (using quicklime) prior to disposal at a Subtitle C/TSCA 

facility. Volume calculations include river bank excavated (Table D2.b) and material 

dredged (Table D2.c). The following assumptions were made regarding NRC/NAPL 

PTW from SDU 7W: 

• one‐third would be treated ex‐situ treatment using solidification with quicklime 

prior to disposal  
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• one‐third would be treated ex‐situ using low temperature thermal desorption 

prior to disposal 

• one‐third would not require treatment prior to disposal at a Subtitle C/TSCA 

facility.  

All other materials (including highly toxic PTW) are assumed to not require treatment 

prior to treatment at a Subtitle D facility. Additionally, contaminated materials 

designated for off-site disposal at either a Subtitle C/TSCA or a Subtitle D facility are 

assumed to be managed through pre‐treatment (dewatering and/or amendment with 

diatomaceous earth) to assist in ability to transport and to pass the paint filter test if 

required. Quantities of diatomaceous earth and quicklime are calculated as a percentage 

of amendment to waste material on a weight-to-weight basis.  

Quantities of dredged NRC/NAPL PTW include neat, low overdredge, and high 

overdredge volumes rounded to the nearest whole number for the cost estimate in 

Appendix G and rounded to the nearest hundred for Section 3 of the FS (Table D2.c). 

The total weight for Subtitle C Disposal represents the sum of dredged in-water and 

excavated river bank material multiplied by the dredged sediment density in tons/cy. 

Volume calculations of amended materials for Subtitle C disposal (Table D2.d) are 

presented as the total weight of NRC/NAPL PTW dredged in tons multiplied by the 

assumed percent by weight amendment rate. Additionally, the weight of the amendment 

(diatomaceous earth and quicklime) is multiplied by the density (cy/ton) to determine 

the volume of each amendment for ex situ treatment. The quantities for Subtitle C 

disposal represent the total dredged NRC/NAPL PTW and the amendments . 

In-water totals for highly toxic PTW volume dredged includes neat, low and high 

overdredge volumes. These volumes were calculated using a similar methodology as 

was used for the summary of dredge volumes presented in Table D2.c, rounded up to 

the nearest whole number. River bank volumes were excluded.  

Total dredge for Subtitle D disposal quantities are calculated as the sum of the volume 

of river bank material for Subtitle D disposal (Table D2.b) and dredge volumes 

(including overdredge factor), and subtracting the NRC/NAPL PTW dredge volumes 

from SDUs 6W and 7W. Weight of material for disposal is calculated by multiplying 

the volume (cy) by the assumed density (tons/cy), rounded to the nearest whole number.  

D2.4.1 Volumes for DMM Scenario 1 (CDF Option) Analysis  

Total dredge quantity for CDF Disposal is assumed to be 670,000 cubic yards. 

Quantities for disposal at a Subtitle D facility are calculated by subtracting 670,000 

cubic yards from the total Subtitle D facility disposal quantities previously discussed. 

The total material for Subtitle D Disposal is represented as a volume (cy) as well as 

converted to weight in tons.  
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The weight of diatomaceous earth necessary for pre‐treatment to pass the paint filter test 

for Subtitle D disposal is calculated by multiplying the Total Dredge for Subtitle D 

Disposal in tons by the assumed percent by weight amendment rate to provide a weight 

of diatomaceous earth in tons. Additionally, the weight of the amendment is multiplied 

by the density (cy/ton) to determine the volume of diatomaceous earth. The total 

quantities of “Total Weight of Subtitle D Materials (with Diatomaceous Earth)” in tons 

and cubic yards are summations of the total quantity of “Total Dredge for Subtitle 

Disposal” and the diatomaceous earth in tons and cubic yards, respectively. 

D2.5 ARMOR QUANTITIES  

Armor material quantities for in-water technology assignments (confined and open 

water placement) is presented in cy using the technology assignment process described 

in Section 3. The quantities for armor placement include river bank cap quantities 

presented in Table D2.b summed with in-water armor placement, rounded up to the 

nearest whole number for the cost estimate in Appendix G and rounded to the nearest 

thousand for Section 3 of the FS (Table D2.e). 

D2.6 SAND QUANTITIES 

Sand quantities are calculated as the sum of material needed for cap construction, 

residual layers, and ENR and presented in Table D2.f. In-water sand quantities 

(including reactive layer mixing sand) are calculated as the sum of confined and open 

water placement of sand and the reactive layer mixing sand quantities presented in 

Table D2.g. In-water low permeability sand quantities are calculated as the sum of 

confined and open water placement of low permeability sand. Quantities for river banks 

are calculated by summing the sand quantities for the engineered cap and significantly 

augmented reactive caps presented in Table D2.b. Low permeability sand quantities for 

the significantly augmented reactive caps on river banks represent the quantities 

presented in Table D2.b. Total sand material quantities (which does not include low 

permeability sand) are calculated as the sum of  in-water sand quantities (including 

reactive layer mixing sand) and river bank quantities. Total low permeability sand 

quantities are calculated as the sum of in-water and river bank low permeability sand 

quantities. 

For cost estimation purposes, total sand quantities (confined, open water and river 

banks) include sand and low permeability sand. Sand quantities for reactive layers 

(Table D2.g) are not included in the total sand quantities for costing purposes because 

they are included in the reactive material quantities as described below. 
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D2.7 CARBON/REACTIVE MATERIAL QUANTITIES 

Aquablok material quantities for in-water technology assignments (confined placement) 

are presented in Table D2.g. Technology assignments include Aquablok with armor or 

with beachmix. The weight of material used (in tons) is calculated using the 

assumptions for material density presented in the table, rounded up to the nearest whole 

number.  

AquaGate quantities for in-water technology assignments are presented in tons. Sand 

quantities for mixing with AquaGate were developed using the process described in 

Section 3 of the FS. Total quantities for open water sand placement (cy) are rounded up 

to the nearest whole number. The total quantity of sand for reactive layer with 

AquaGate is calculated as the sum of open water and confined sand quantities used for 

mixing and placement of reactive layers with AquaGate. Summary quantities for each 

alternative are presented for total AquaGate in tons, total sand for mixing in cy, total 

AquaBlok in tons, and confined AquaBlok placement in cy. In addition, the confined 

and open water placement and mixing volumes for AquaGate reactive layers was 

derived by dividing the confined and open water sand material quantities by the 

percentage of the overall volume occupied by mixing sand for the AquaGate 

(51.4 percent). 

D2.8 BEACH MIX QUANTITIES 

Summary quantities for beach mix include the quantities for river banks presented in 

Table D2.b plus the confined and open water beach mix quantities, rounded up to the 

nearest whole number for the cost estimate in Appendix G and rounded to the nearest 

thousand for Section 3 of the FS. These results are presented in Table D2.h. 

D2.9 ORGANOCLAY AREAS AND VOLUMES 

Organoclay quantities include river bank quantities presented in Table D2.b summed 

with quantities of confined and open water placement. Total organoclay quantities are 

presented in ft2 for cost purposes using a conversion factor of 43,460 ft2/acre, rounded 

up to the nearest 100 ft2. This information is presented in Table D2.i. 

D2.10 EROSION CONTROL AND OBSTRUCTION QUANTITIES 

Erosion control measures include silt curtains and sheet pile. Length in linear feet of 

silk curtains is estimated by encircling dredge and/or cap areas shown on the technology 

assignment figures for each alternative; sheet pile lengths in linear feet are estimated by 

encircling PTW dredge and/or cap areas, and are presented in Table D2.j.   
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D2.11 OBSTRUCTION QUANTITIES 

The number of obstructions (piles for removal and replacement and structures for 

relocation) are estimated by manually counting piles and structures that fall within an 

SMA on the technology assignment figures for each alternative compared to an overlay 

of Google Earth which includes current satellite photos of the site. The number of piles 

and structures estimated for removal is presented in Table D2.k. 

D2.12 INSTITUTIONAL CONTROL QUANTITIES 

Quantities related to the initial establishment of fish consumption advisories, RNAs, 

and proprietary controls are presented for Alternatives and include labor hours and 

materials. These are estimated based on the assumed placement productivities for a 

number of signs, buoys, or dock structures, respectively. The numbers of signs, buoys, 

or docks are estimated by manually counting structures that fall within an SMA on the 

technology assignment figures for each alternative when compared to an overlay of 

Google Earth which includes current satellite photos of the site, or the acreage of caps 

from technology assignment for each alternative. The estimation of labor hours required 

for establishment of enforcement tools is based on an assumed full time equivalent for 

each professional labor category. Periodic evaluating and updating of each type of 

institutional control is estimated similarly to the initial establishment; however, the 

labor hours and materials are multiplied by a percentage to reflect partial replacement or 

efforts over the time span between IC updates. These assumptions are presented in 

Table D2.l. 

D2.13 MONITORING QUANTITIES  

Quantities for cap monitoring, porewater reactive layer monitoring, and 

MNR/ENR/broadcast GAC in acres include both the in‐water and river bank areas, 

rounded up to the nearest whole number.  

Quantities for cap monitoring for each alternative represent the sum of the areas by 

technology assignment (Table D2.a), with the exception of broadcast GAC, dredge 

with backfill and beach mix, dredge with residual layer, ENR, MNR, and previously 

remediated areas. The quantities for cap monitoring also includes the cap monitoring 

quantity for river banks calculated in Table D2.b. 

Quantities for porewater reactive layer monitoring for each alternative represent the 

sum of the areas by technology assignment that include technology assignments with 

the terms GAC, Aquablok, Aquagate, and reactive in the title. The quantities for 

porewater reactive layer monitoring also include the significantly augmented reactive 

cap quantity for riverbanks presented in Table D2.b.  

Quantities for MNR/ENR/Broadcast GAC for each alternative represent the areas by 

technology assignment that include technology assignments with the terms broadcast 
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GAC, ENR and monitored natural recovery. Monitoring quantities are summarized in 

Table D2.m. 

D2.14 MITIGATION QUANTITIES 

Quantities for mitigation are the sum of acreages for each technology assignment 

indicated as requiring mitigation (armoring or significantly augmented reactive caps). 

These quantities are only presented for areas which fall under the NMFS definition of 

shallow area (above -13ft NAVD 88). Additionally, technology assignments include 

various combinations of dredging, capping, and in situ treatment, but only those which 

have an armoring layer. The summary quantities include river bank areas with armoring 

presented in Table D2.b rounded up to the nearest whole number. The total mitigation 

area for each alternative in acres represents the sum of the in-water and river bank areas 

with armoring, rounded up to the nearest whole number, and are presented in 

Table D2.n. 

D2.15 TRUCK, RAIL, BARGE SIZE ASSUMPTIONS 

Assumptions for densities, unit weights, and volume capacities of barges, trucks, or rail 

gondolas are presented in Table D2.o. These assumptions are used for determination of 

the number of barge, truck, or rail car loads that may be required for transportation (see 

Tables D2.p-t). Capacities are based on literature, communications with vendors, and 

equipment databases. Densities of amended waste, such as waste amended with 

quicklime and diatomaceous earth, are calculated based on volumes and weight 

calculated in Table D2.d. Densities of materials for placement (sand, armor, beachmix, 

AquaBlok, AquaGate) and amendment (quicklime, diatomaceous earth) are consistent 

with densities used elsewhere in this appendix as well as the cost estimates presented in 

Appendix G. Densities of CDF construction materials are based on dry bulk densities 

presented in the Terminal 4 Design Analysis Report (Anchor QEA 2011). Using the 

capacities of the barges, trucks, and rail gondolas in conjunction with the assumed 

densities, a weight capacity and a volume capacity is estimated for each material for 

each method of transportation. Based on the types of material evaluated, loads for each 

mode of transport tend have legal weight capacity as the limiting factor for a load rather 

than volumetric capacity, with the exception of diatomaceous earth for which the 

converse is true. 

D2.16 TRUCK, RAIL, BARGE LOADS FOR DISPOSAL VOLUMES 
(DMM SCENARIO 1 - CONFINED DISPOSAL FACILITY AND OFF-SITE 
DISPOSAL) 

The number of barge, truck, or rail car loads for disposal of contaminated materials for 

each alternative based on DMM Scenario 1 is calculated based on weight and volumes 

presented in Table D2.d and the capacity assumptions presented in Table D2.o. 

Volumes and weights are subdivided by the disposal location (a Subtitle C or D landfill, 
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or the CDF) and by degree of amendment of waste prior to disposal (amendment with 

quicklime and diatomaceous earth, amendment with diatomaceous earth only, or no 

amendment). Two methods are then used to estimate total number of barge, truck, and 

rail car loads required (volume and weight). An estimated number of barge, truck, and 

rail car loads is calculated for each category by dividing the corresponding volumes in 

cy in Table D2.d by the volumetric capacities of barges, trucks, and rail gondolas 

presented in Table D2.o. A second method is used to estimate the number of barge 

loads, truck loads, and rail car loads by dividing the corresponding weights in tons in 

Table D2.d by the capacities of barges, trucks, and rail gondolas presented in 

Table D2.o. The estimated number of loads is ultimately determined by selecting the 

method that resulted in the larger quantity of transport loads. 

Transportation for the portion of waste that would be disposed of at the CDF is assumed 

to only consider barging. The calculations for number of loads followed the same 

method as described above, but truck and rail car loads are excluded from the 

calculations specifically for waste transport to the CDF. 

D2.17 TRUCK, RAIL, BARGE LOADS FOR DISPOSAL VOLUMES 
(DMM SCENARIO 2 - OFF-SITE DISPOSAL) 

The number of barge, truck, or rail car loads for disposal of contaminated materials for 

each alternative based on DMM Scenario 2 is calculated using the same method as 

described for Table D2.p using quantities specific to DMM Scenario 2. The CDF is not 

included, therefore all disposal quantities are considered for all modes of transport 

(barging, rail, and trucking).   

D2.18 TRUCK, RAIL, BARGE LOADS FOR IMPORT MATERIALS 
(DMM SCENARIO 1 - CONFINED DISPOSAL FACILITY AND OFF-SITE 
DISPOSAL) 

The number of barges, trucks, or rail cars for import of materials for each alternative 

based on DMM Scenario 1 is calculated based on weight and volumes presented in 

Tables D2.d through D2.h and the capacity assumptions presented in Table D2.o. 

Volumes and weights are subdivided by the material type. Two methods are used to 

estimate total number of barge, truck, and rail car loads required (volume and weight). 

An estimated number of barge, truck, and rail car loads for each category is calculated 

by dividing the corresponding volumes in Tables D2.d through D2.h by the volumetric 

capacities of barges, trucks, and rail cars presented in Table D2.o. A second method is 

used to estimate the number of barge, truck, and rail car loads by dividing the 

corresponding weights in Tables D2.d through D2.h by the weights capacities of 

barges, trucks, and rail gondolas presented in Table D2.o. The final estimated number 

of loads is determined by selecting the method that resulted in the larger quantity. 

Volumes for the CDF construction materials are based on quantities presented in the 

Terminal 4 60 Percent Design Report (Anchor QEA, 2011). Transportation for a portion 



Portland Harbor RI/FS 

Appendix D:  Supporting Information for Alternative Development 
Feasibility Study 

June 2016 

 D-12 

of materials that would be used for the construction of the CDF is assumed to only 

consider barging. The import fill layer is anticipated to be suitable dredged material 

from maintenance dredging activities brought to the site on haul barges. Therefore, the 

calculations for number of loads for the import fill layer followed the same method as 

described above, but barging only is assumed for that material and thus truck and rail 

car loads for that material are excluded from the calculations even if the remainder of 

materials are assumed to be transported by truck or rail. 

D2.19 TRUCK, RAIL, BARGE LOADS FOR IMPORT MATERIALS 
(DMM SCENARIO 2 - OFF-SITE DISPOSAL) 

The number of barges, trucks, or rail cars for import of materials for each alternative 

based on DMM Scenario 2 is calculated using the same method as described in 

Table D2.r using quantities specific to DMM Scenario 2. The CDF is not included, 

therefore all import material quantities are considered for all modes of transport 

(barging, rail, and trucking). 

D2.20 SUMMARY OF TOTAL TRUCK, RAIL, BARGE LOADS 

The total truck, rail, and barge loads calculated in Tables D2.p through D2.s for each 

alternative are summarized in Table D2.t separately for DMM Scenarios 1 and 2. As 

noted, transportation for the portion of waste for DMM Scenario 1 that would be 

disposed at the CDF is assumed to only consider barging. In addition, transportation for 

the import fill layer of the CDF is also assumed only to consider barging. Therefore, the 

number of barge loads for these two items for DMM Scenario 1 are still presented for 

the trucking and rail options in the totals, rather than truck loads or rail car loads for that 

material. The CDF is not included in DMM Scenario 2; therefore all disposal quantities 

and import quantities are considered for all modes of transport (barging, rail, and 

trucking). 
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D3. CONSTRUCTION DURATION 

Construction durations are developed based on the assumptions presented in the FS. 

The calculations used to develop the construction durations are presented in  

Table D3-1. 
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D4. CAP THICKNESS EVALUATION 

Caps are designed to reduce risk through the following primary functions: 

• Physical isolation of the contaminated sediment sufficient to prevent exposure 

• Chemical isolation sufficient to prevent contamination from migrating through 

the sediment cap  

• Stabilization of the cap sufficient to prevent erosion of the cap material 

For the purpose of the FS, a set of generic cap designs was developed to be applied 

based on site-specific conditions, including the need for reactive materials to contain 

principal threat waste (PTW) and armoring to prevent erosion of the cap material. 

General categories of caps considered in this FS include: 

• Engineered Caps: These caps represent the baseline cap design and consist of a 

physical/chemical isolation layer comprised of sand. A stabilization layer 

comprised of gravel (beach mix) is included in shallow areas to prevent erosion 

associated with wind- and vessel-generated waves. 

• Armored Caps: These caps are used when significant erosive forces are 

expected. Armored caps consist of a physical/chemical isolation layer comprised 

of sand and a stabilization layer comprised of armor stone. 

• Reactive Caps: These caps are used when PTW is left in place or when 

groundwater plumes are present and consist of a chemical isolation layer of sand 

mixed with 5 percent activated carbon, with a physical isolation layer of sand. A 

stabilization layer of gravel (beach mix) is included in shallow areas to prevent 

erosion associated with wind- and vessel-generated waves. 

• Reactive Armored Caps: These caps are used when PTW is left in place or when 

groundwater plumes are present and when significant erosive forces are 

expected. They consist of a chemical isolation layer of sand mixed with 5 

percent activated carbon, a physical isolation layer of sand, and a stabilization 

layer comprised of armor stone. 

• Significantly Augmented Reactive Caps: These caps are used when non-aqueous 

phase liquid (NAPL) or not reliably containable PTW is present. They are 

comprised of an organophilic clay mat, low permeability material, a physical 

isolation layer comprised of sand, and a stabilization layer comprised of armor 

stone. 

To facilitate consistent application of capping technologies, all caps are assumed to be 

36-inch thick and comprised of various combinations of sand, beach mix, activated 
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carbon, organoclay, and armor stone. The precise composition and thickness of 

sediment caps will be determined during remedial design. 

D4.1 PHYSICAL ISOLATION LAYER 

A physical isolation layer provides a physical barrier between the contaminated 

sediments and the water column in order to prevent direct exposure, and to limit the 

ability of burrowing organisms to contact the underlying contaminated sediment or 

create preferential flow paths through the cap to surface water. Therefore, the physical 

isolation layer needs to account for chemical diffusion into the cap, loss due to erosive 

forces (natural and anthropogenic), burrowing depths of organisms, and a buffer due to 

uncertainty in any of these factors. According to data collected from surveys of benthic 

invertebrates in the lower Willamette River in October 2002 and July 2005, expected 

burrowing depths are approximately 4 to 10 cm (1.5 to 4 inches). Therefore, a 6-inch 

thickness (maximum 4-inch burrow depth with 2-inch buffer) was assumed to account 

for the burrowing of organisms into the cap. The additional 6-inches is assumed to 

increase the travel time of dissolved contaminants from the sediment bed to the 

bioturbation layer,  allowing for increased reduction in porewater contaminant 

concentrations at the sediment surface due to various natural recovery processes (e.g., 

deposition, biodegradation, etc.). Consequently, a 12-inch physical isolation layer was 

assumed to be the minimum thickness to prevent exposure to contaminated material. 

Physical isolation layers of 12 to 36 inches of sand were assumed, depending on 

placement. Engineered caps would be subject to erosive forces, so an additional 18- to 

24-inches was added to account for long-term erosion. Therefore, engineered caps are 

assumed to have a physical isolation layer of 36 inches of sand in intermediate areas, 

but only 30 inches of sand in shallow areas due to the addition of a beach mix layer to 

greater erosive forces. Reactive caps have a physical isolation layer of 18 inches in 

shallow areas and 24 inches in intermediate areas. Armored caps have a physical 

isolation layer consisting of 24 inches of sand, and the remaining cap designs have the 

minimum physical isolation layer thickness of 12 inches. 

D4.2 CHEMICAL ISOLATION LAYER 

Based on the analysis conducted in Section D7, a reactive layer comprised of 12 inches 

of sand mixed with activated carbon to achieve a 5 percent activated carbon 

concentration was determined to be needed to enhance the chemical isolation 

component of the cap in areas where PTW or groundwater plumes are assumed to be 

present. In areas where NAPL or not reliably containable PTW is left in place, chemical 

isolation was achieved through placement of a 1-inch organophilic clay mat and 17 

inches of low permeability material.  
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D4.3 STABILIZATION LAYER 

The stabilization layer is intended to protect the underlying cap layers from erosional 

processes such as waves, river currents, and propeller wash. A screening-level analysis 

was conducted to determine the depth of cap armoring in shallow and intermediate 

regions. The screening-level analyses were performed to determine the required particle 

size and thickness for the sediment cap armor layer to resist vessel wakes, wind-

generated waves, and currents associated with the 100-year return-interval flood events. 

An evaluation of propeller wash forces was not included in the screening-level analysis 

because capping is not considered implementable in the navigation channel and future 

maintenance dredge region where propeller wash forces on caps likely would be most 

relevant.  

A 6-inch layer of beach mix is assumed to be sufficient as a stabilization layer for both 

engineered and reactive caps in the shallow region for forces due to wind and wake 

waves. No stabilization layer was considered necessary in the intermediate region as 

wave effects due to wind or vessel wakes are expected to have little effect on caps in 

these deeper areas. Armored caps are assumed under dock structures due to the potential 

for propeller wash forces. A stabilization layer of 6 and 12 inches of armor stone was 

assumed for significantly augmented reactive caps and armored caps, respectively.  
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D5. PAH/cPAH CONVERSION 

PRGs were developed for both total PAHs (ecological risk) and cPAHs (human health 

risk). A regressions analysis was performed to determine the relationship between total 

PAHs and cPAHs (as benzo(a)pyrene equivalent [BaP-Eq]). The calculated values for 

total PAHs and the corresponding cPAHs for each data point were plotted, and a 

regression line was generated. The results are presented on Figure D5-1. Total PAHs 

are well correlated with cPAHs (adjusted R2 = 0.969) although local variation in the 

total PAH/cPAH relationship imparts some uncertainty. Therefore, the relationship is 

defined using the following regression equation: 

( ) bm
EqBaPTotalPAHs 10×−=  

where: 

m = 0.984 and b = 0.996. 
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D6. COMPARISON OF REMEDIAL APPROACH FOR SWAN ISLAND 
LAGOON 

The current remedial approach evaluated in the FS for the Swan Island Lagoon 

incorporates the technology assignment protocol to address COCs above the remedial 

action level (RAL) for each alternative. Monitored natural recovery (MNR) is generally 

the assigned technology for areas with sediment contamination below the RAL for the 

Site as a whole. Exceptions to this are areas with highly toxic principle threat waste 

(PTW) in areas below the RAL where in-situ treatment is the assigned technology and 

with Swan Island Lagoon where enhanced natural recovery (ENR) is the assigned 

technology. The sediment deposition within Swan Island Lagoon is generally neutral 

(see Figure 3.3-19), thus there is no appreciable deposition or erosion which are the 

primary mechanisms for MNR, given the contaminants in this area are persistent in 

nature and do not degrade. The lack of water circulation within Swan Island Lagoon 

further limits the rate of sediment deposition. Therefore, ENR is currently assigned to 

areas in Swan Island Lagoon where contaminant concentrations are less than the RAL 

to further reduce sediment concentrations and meet the PRGs. 

While ENR is expected to meet RAOs, there is some uncertainty regarding the 

permanence of applying this technology within this area of the Site due to navigational 

uses of Swan Island Lagoon. As a result, an alternate remedial approach was developed 

that relies primarily on dredging with capping below structures within Swan Island 

Lagoon.  

The purpose of this appendix is to evaluate the technologies used in the current and 

alternate remedial approaches and compare quantities and associated costs between the 

two that justifies the selection of ENR over more aggressive technologies (capping and 

dredging) for the development and evaluation or remedial action alternatives in the FS. 

D6.1 CURRENT REMEDIAL APPROACH 

ENR is accomplished through the placement of a 12-inch layer of sand. This thickness 

is sufficient to allow for mixing with the underlying sediment bed and erosion due to 

propwash while also retaining clean sand above the mixed interval to minimize the 

potential for exposure to contaminated sediments due to bioturbation. In areas where 

PTW is also present, AquaGate+PAC (10%) will be added to the sand mixture to 

achieve a 5 percent activated carbon content within the sand layer. Long-term 

monitoring and maintenance would be conducted to ensure that the cleanup goals are 

retained after the remedy is implemented. The acres of ENR and PTW, the volume of 

material, and the material costs for each alternative is provided in Table D6-1. 
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D6.2 ALTERNATE REMEDIAL APPROACH  

The alternate remedial approach considered is to remove the contaminated sediment 

within Swan Island Lagoon that was previously assigned to ENR to an assumed depth 

of 5 feet and place a 12-inch residual management layer of sand. In areas where PTW is 

also present, AquaGate+PAC (10%) will be added to the sand mixture to achieve a 5 

percent activated carbon content within the sand layer. The estimated volumes removed 

and costs associated with dredging and disposal are provided in Table D6-1. Disposal 

costs are based on disposal in a RCRA Subtitle D landfill. 

D6.3 COMPARISON OF REMEDIAL APPROACHES 

Quantities and related costs were developed to compare the current remedial approach 

to the alternate remedial approach. Costs for site-wide tasks (such as 5-Year Site 

Reviews and Site-Wide Monitoring) were excluded from this comparison. Additional 

details about cost assumptions and unit cost development are presented in Appendix G. 

The primary difference between the two approaches is the duration to implement and 

the cost of dredging and disposal. The material purchase and placement costs are the 

same for both approaches. 

Both remedial approaches achieve PRGs at the completion of construction. The type of 

boat activity in this area results in low propwash forces applied to the residual layer, 

thus there is a low likelihood that this material would be displaced. Should this occur, 

additional sand could be placed based on the results of monitoring overall effectiveness 

of remedial approaches. The likelihood of future dredging in this area is low. However, 

any future dredging of this area would require proper disposal and residual 

management. Based on the increased costs due to dredging and disposal and the 

increased duration to dredge this area for the alternate remedial approach, the current 

remedial approach (using ENR in areas outside SMAs) was retained for development of 

site-wide remedial alternatives in Section 3 of the FS. 
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D7. PRINCIPAL THREAT WASTE CAP MODELING 

Principal threat waste material has been identified at Portland Harbor. EPA guidance for 

PTW (USEPA 1991) states that source material may be safely contained, and treatment 

for all waste will not be appropriate or necessary to ensure protection of human health 

and the environment or cost effective. Therefore, this appendix is evaluating whether or 

not PTW at the Site can be reliably contained under specific assumptions. 

Reliable containment is defined in this FS as having a contaminant concentration, 

measured in the sediment cap pore water just below the sediment cap-surface water 

interface that meets applicable regulatory levels for a period of 100 years. In this FS, the 

applicable regulatory levels are the lower of the PRGs established for surface or pore 

water under RAOs 4 and 8, respectively, for a particular contaminant. 

Modeled estimates of reliable containment are influenced by site characteristics 

(seepage velocity, starting sediment bed contaminant concentration), chemical 

characteristics (partitioning coefficients, diffusivities, degradation rates), and cap design 

(thickness of capping layers, amount of active material in cap). Five contaminants with 

various chemical characteristics, site seepage velocities spanning two orders of 

magnitude, and two potential active cap designs were modeled to determine the 

contaminant concentrations that cannot be reliably contained at the Site.  

Estimates of reliable containment were calculated using the Active Cap Layer Model 

v4.11 a Microsoft Excel-based capping model developed by Danny Reible of Texas 

Tech University 

(https://www.depts.ttu.edu/ceweb/groups/reiblesgroup/downloads.html). The model 

allows for the simulation of a contaminated sediment bed, an active cap layer, and a 

sand overlay (“conventional cap layer”). This general cap arrangement is the same as 

the representative process option cap presented in the FS. The model assumes linear 

adsorption of contaminants, which is often not a valid assumption for activated carbon. 

However, even given these limitations, the model is considered appropriate for 

developing screening level estimates of PTW concentrations that can be reliably 

contained. 

D7.1 CONTAMINANTS MODELED  

Five contaminants were evaluated to determine whether PTW could be reliably 

contained. Because naphthalene and chlorobenzene represent two of the more mobile 

contaminants at Portland Harbor and are known to be present in conjunction with PTW 

materials, they were included in the model. The five modeled contaminants are: 

• Benzo(a)pyrene 

• Chlorobenzene 
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• DDT 

• Naphthalene 

• PCBs - Tetrachlorobiphenyl homolog group (sum of the tetrachlorobiphenyl 

congeners) 

Model inputs are presented in Table D7-1. Koc values were calculated using the 

regression equation presented in the model as: 

90409030 .Log K.KLog owoc +×=  

where: 

Koc = Organic carbon partitioning coefficient (unitless) 

Kow = Octanol-water partitioning coefficient (unitless) 

 

This relationship is not consistent between different classes of contaminants. Therefore, 

the Koc values presented in Table D7-1 were used for these sediment pore-water 

partitioning calculations because these were performed independent of the model. Using 

chemical specific Koc values provides a more accurate estimate of the equilibrium 

concentrations between phases than the generic relationship assumed in the model. 

D7.2 CONTAMINANT CONCENTRATION CRITERIA FOR DETERMINING 
CONTAINMENT 

The point of compliance for determining reliable containment is the contaminant pore 

water concentration just below the sediment cap-surface at 100 years. Acceptable 

concentrations at this compliance point are the lower of the applicable RAO 4 or 8 

concentrations. These are presented in Table D7-2. 

D7.3 MODELING APPROACH 

A two-phased approach was used to estimate concentrations of modeled contaminants 

that cannot be reliably contained. Phase 1 evaluated the ability of a reactive cap to 

reliably contain these contaminants based upon reasonably conservative assumptions 

(e.g., low seepage velocity, contaminant degradation). For those contaminants where 

reliable containment could not be achieved under the Phase 1 scenario, Phase 2 was 

used. Phase 2 estimated the concentration of these contaminants that could be contained 

under an augmented reactive cap with conditions more conducive to containment. 

D7.4 PHASE 1 PTW MODELING: REPRESENTATIVE PROCESS OPTION CAP 

The Remedial Investigation (RI) database was used to determine the maximum reported 

concentration for each of the modeled contaminants. Preference was given to transition 
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zone water (TZW, also identified as pore water) sample results. If those were not 

available for a particular contaminant, the highest reported sediment concentration for 

that contaminant was used. An equivalent pore water concentration was then calculated 

assuming equilibrium partitioning and the Koc values presented in Table D7-1 as 

follows:  

ococ

entdimse
porewater

Kf

Conc
Conc

×
=  

where: 

Concporewater = contaminant concentration in sediment (µg/kg]) 

Concsediment = concentration in sediment (µg/kg) 

foc = fraction of organic carbon (0.017) 

Koc = Organic carbon partitioning coefficient 

 

A fraction organic carbon (foc) of 0.017 was used, representing the average organic 

carbon content of surface sediment at the Site. Pore water concentrations are presented 

in Table D7-3. 

A representative capping option was assumed, consisting of a two layer cap with of a 

12-inch active layer of 0.12 pounds per square foot per centimeter (lb/ft2/cm) activated 

carbon with an 18-inch sand overlay. This activated carbon loading rate equates to 

roughly 5 percent activated carbon in the active cap layer, representing the percentage 

of carbon used in other Superfund caps (Berry’s Creek in New Jersey and Bailey Creek, 

Fort Eustis in Virginia1).  

A range of seepage velocities were evaluated (0.3 3, and 30 cm/day) , representing the 

minimum, average, and maximum values measured at the Site to better understand 

contaminant fate and transport under a range of conditions. 

The Phase 1 evaluation also assumed: 

• Constant contaminant source in the sediment bed (inherent to the Active Cap 

Layer Model v 4.1.1 model design) 

• No contaminant degradation 

• No sediment deposition on top of the cap 

• No cap consolidation 

                                                 
1 

http://www.epa.gov/superfund/health/conmedia/sediment/pdfs/In_situ_AmendmentReportandAppendix_FinalA

pril2013.pdf; accessed March 26, 2015 
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• No underlying sediment consolidation 

Model inputs regarding representative cap construction and site characteristics are 

presented in Table D7-4. 

DDT, benzo(a)pyrene, and tetrachlorobiphenyl homologs are predicted to be reliably 

contained at a seepage velocity of 3 cm/day. As containment for these contaminants is 

expected at the approximate average seepage velocity and maximum observed sediment 

bed concentration, they were screened out from further consideration. 

Chlorobenzene and naphthalene were estimated to not be reliably contained at a seepage 

velocity of 3 cm/day. Therefore, a significantly augmented cap consisting of additional 

carbon for adsorption and a low permeability layer to retard seepage velocity was 

evaluated to determine if concentrations of chlorobenzene and naphthalene that could 

be reliably contained.   

D7.5 PHASE 2 PTW MODELING: SIGNIFICANTLY AUGMENTED PROCESS 
OPTION CAP 

Phase 2 modeling assumed active layer loading of the augmented cap of 0.48 lb/ft2/cm, 

and a low permeability layer limiting seepage velocity to 0.3 cm/day was assumed. 

Degradation rates of 0.59/year for chlorobenzene2 and 3.04/year for naphthalene3 were 

assumed, representing the upper range of reported values. Degradation was simulated in 

the augmented cap scenarios as sufficient residence time in the cap was assumed due to 

the presence of the low permeability layer. All other model inputs remained consistent 

with those of Phase 1. 

Maximum containable sediment concentrations of 320 µg/kg and 140,000 µg/kg for 

chlorobenzene and naphthalene, respectively, were back-calculated using the model. 

Concentration profile plots are shown on Figures D7-1 and D7-2. 

D7.6 PRINCIPAL THREAT WASTE THAT CAN BE RELIABLY CONTAINED 

The results of the Phase 1 and 2 modeling efforts are summarized in Table D7-5. 

                                                 
2 In a comprehensive review of studies evaluating anaerobic biodegradation of chlorobenzene in river sediment, Malcolm et al. 

(2004) report half-lives ranging from 17 to 433 days. These studies primarily consisted of assays of extracted river sediment 

slurries incubated in a laboratory setting. 

 
3 ATSDR (2006) reported that sediments affected by differing contaminates can lead to different degradation rates. Variation in 

site conditions and naphthalene speciation would result in a half-life biodegradation rate in sediments for naphthalene from 2 

to 83.3 days. 
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D8. NATURAL RECOVERY EVALUATION 

Contaminant concentration declines can occur through transformation, sorption, 

deposition and/or dispersion (USEPA 2005). This analysis is used to assess the potential 

effectiveness of natural recovery at the Site through deposition. The degree to which 

upstream, lateral and in-water contaminant inputs are controlled will affect the extent 

which natural recovery is expected to reduce contaminant concentrations in surface 

sediment.  

D8.1 MULTIPLE LINES OF EVIDENCE EVALUATION FRAMEWORK 

A multiple lines of evidence evaluation was performed to evaluate the efficacy of 

natural recovery through deposition of cleaner material at the Portland Harbor Site.   

Burial is considered the primary mechanism for natural recovery in this analysis, and 

erosional processes may expose higher contaminant concentrations at depth. Six lines of 

evidence considering a range of physical and anthropogenic factors were evaluated to 

assess the likelihood of natural recovery through deposition of cleaner material. Areas 

within the Site were assigned a score of -1, 0, or +1 based on each line of evidence 

representing whether deposition was unlikely (erosional), neutral (transitional), or likely 

(depositional), respectively. Scoring criteria are presented in Table D8-1. In addition to 

scoring each line of evidence independently, each area was assigned an average score 

based on each line of evidence. A summary of each line of evidence is presented below. 

D8.1.1 Deposition and Erosion Rates 

Sediment deposition or erosion has been measured empirically at the Site through a 

series of bathymetric surveys, and was evaluated based on changes in sediment bed 

elevation measured between January 2002 and January 2009. Vertical accuracy of these 

surveys was determined to be +/- 0.5 feet (Evans Associates 2002). Given the 6-year 

time interval over which the surveys were conducted, the minimum detectable sediment 

deposition rate was estimated to range between 2.2 and 2.7 cm/yr. Based on this 

analysis, a sediment deposition rate of 2.5 cm/year or greater was selected as the 

threshold for identifying the area as depositional; conversely, a rate of -2.5 cm/yr or 

greater was used as the threshold for identifying areas that were erosional. Areas where 

the deposition rate was between +2.5 cm/yr and -2.5 cm/yr were identified as neutral.  

D8.1.2 Consistency of Depositional and Erosional Processes  

This analysis considers whether an area consistently experiences deposition (burial) or 

erosion, or the area is transitional depositional during low flows and erosional during 

high flows. 

Ten bathymetric survey pairs (Jan 2002 to July/Sept 2002, Jan 2002 to May 2003, Jan 

2002 to Feb 2004; Jan 2002 to Jan 2009; July/Sept 2002 to May 2003; July/Sept 2002 to 

Feb 2004; July/Sept 2002 to Jan 2009, May 2003 to Feb 2004, May 2003 to Jan 2009, 
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and February 2004 to Jan 2009) were evaluated. Areas of the Site are indicated as 

depositional if the elevation difference between bathymetric pairs increased by at least 

an average of 2.5 cm/yr, erosional if the elevation decreased by at least an average of 

2.5 cm/yr, and neutral if the difference in elevation was less than an average of 

2.5 cm/yr. All of these outcomes were summarized by scoring areas of the site as 

depositional, neutral or erosional according to the criteria presented in Table D8-2. 

D8.1.2 Sediment Grain Size 

The percentage of fine-grained material (defined as less than 63 µm), which is generally 

comprised of silts and clays, can be used to identify low energy areas not subjected to 

high flow events on a regular basis. Silts and clays are considered cohesive sediments 

and are most likely to be transported as suspended sediment; higher percentages of fine 

grained material in the sediment bed correspond to areas of lower energy and thus likely 

are more depositional. Areas with a percent fines greater than 66.7 percent were scored 

as depositional, percent fines between 33.3 and 66.7 percent were scored as neutral, and 

percent fines less than 33.3 percent were scored as erosional.  

D8.1.4 Anthropogenic Factors 

Erosion of newly deposited sediments through propeller wash induced erosion and 

removal of newly deposited sediments through maintenance or navigation dredging are 

important anthropogenic factors. Calculated propeller wash force disturbance depths 

across a range of potential Site conditions were developed (Appendix C). Maximum 

disturbance depths are generally less than 1 foot, even in heavier propeller wash 

locations located in relatively shallower water locations of the navigation channel and 

near active docks. However, in specific locations and under specific conditions, greater 

depths of sediment disturbance might be expected to occur. This concept is supported 

by bathymetry information, which indicates that so-called “scour pits” may exist in and 

near some berthing locations although this does not appear to occur everywhere that 

vessels travel or dock.  

Natural recovery was not considered favorable in areas with the potential for propeller 

wash. These areas include future maintenance dredge areas and large portions of the 

navigation channel which may also be affected by future maintenance or navigation 

dredging activities. Natural recovery is considered favorable in areas outside the 

propeller wash areas and the navigation channel, as anthropogenic disturbance is not 

expected. 

D8.1.5 Subsurface to Surface Sediment Concentration Ratio 

Areas where contaminant concentrations in surface sediment are greater than subsurface 

sediment concentrations indicates that deposition of clean sediment is not occurring and 

natural recovery is unlikely. Due to the heterogeneity typically associated with sediment 

samples, a subsurface-to-surface sediment concentration ratio of 2 or more was used to 
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determine whether subsurface sediment concentrations were greater than surface 

sediment concentrations. To further limit the uncertainty regarding the depositional 

nature of areas, additional evaluation was performed regarding subsurface-to-surface 

concentration ratios beyond those applied in Appendix C: 

• Interpolated area for both subsurface and surface sediment were calculated 

based on detected samples only 

• All areas where concentrations of PCBs, PAHs, and DDx in either surface and 

subsurface sediment exceeded their respective PRG for each was used in the 

calculation 

• An additional evaluation was performed using a subsurface-to-surface sediment 

concentration ratio of 10 to identify areas where there is higher confidence that 

natural recovery is occurring  

Subsurface-surface concentrations ratios were calculated as average subsurface (greater 

than 40 cm depth) and surface sediment concentrations for PCBs, PCDD/PCDFs, 

PAHs, and DDx. Areas of the site with a subsurface to surface sediment concentration 

ratio of 10 or more were identified where natural recovery through deposition is likely.  

A neutral score was assigned where subsurface sediment concentrations are greater than 

surface concentration by greater than a factor of 2 but less than 10. Areas where 

subsurface-to-surface sediment concentration ratios are less than were scored as 

erosional. No ratio was calculated in areas where concentrations in surface sediment are 

less than the COC-specific PRG; these areas were not factored into the scoring. 

D8.1.6 Wind and Wake Generated Waves 

Wave heights generated by wind and vessel activity in the Site and changes in water 

elevation associated with seasonal flow conditions and tidal influence were evaluated to 

determine whether erosion from these forces is limited to areas of the Site along the 

shoreline above 0 feet NAVD88. Within this zone, there is an area of likely heavier 

wave/wake action from 6 to 13 feet NAVD88 and area of likely less forceful 

wave/wake action from 0 to 6 feet NAVD88. Wind and wake generated waves above 13 

feet NAVD88 are expected to be infrequent and were not evaluated.  Areas affected by 

wind and wake generated waves were scored -1 (not conducive to MNR), areas not 

affected were assigned a score of 0, as they are not influenced by this line of evidence. 

D8.3 SUMMARY OF RESULTS 

The scoring system was used to evaluate the potential for natural recovery processes to 

reduce sediment contractions in areas outside the SMAs. A natural recovery score was 

calculated that integrates each of the six lines of evidence. These results are presented in 

Table D8-3.   
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SDUs RM 6NAV and RM 11E are scored unfavorable for natural recovery due to the 

lack of consistent deposition, the concentration of surface sediments relative to 

subsurface sediments, the lack of fine-grained materials and the potential for 

anthropogenic disturbance through propwash or maintenance dredging activities. 

Natural recovery processes are neutral for the remainder of the areas. This does not 

indicate that natural recovery is not occurring, but rather that it is less likely to occur 

through depositional processes. Actions taken to remediate source areas through 

capping and/or dredging in conjunction with source control are expected to further 

enhance the potential for reduction in contaminant concentrations through natural 

recovery.   
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D9. DEVELOPMENT OF SEDIMENT DECISION UNITS 

SDUs were developed to facilitate the evaluation of protectiveness and long-term 

effectiveness and permanence in the FS. They represent exposure areas approximately 

1-mile in length and focus on specific areas in the eastern and western nearshore zones, 

the navigation channel, Swan Island Lagoon, and the remainder of the Site. SDUs were 

identified as areas with the highest rolling 1 RM average concentrations of focused 

COCs, specifically, where concentrations exceeded the following: 

• cPAHs – 4000 µg/kg  

• PCBs – 200 µg/kg 

• 2,3,4,7,8-PeCDF – 0.2  µg/kg 

• DDx – 300 µg/kg  

The SDUs were confirmed through evaluation of site data for each of the COCs 

identified in the FS. Individual COC surface sediment sample results and rolling river 

mile averages for each COC were plotted for the east side, navigation channel, west side 

and Swan Island Lagoon. The results of this evaluation show that the SDUs identified 

address the majority of the elevated levels of sediment contamination within Portland 

Harbor and are appropriate for evaluating protectiveness and long-term effectiveness 

and permanence in the FS. The results of this evaluation is presented in  

Figure D9-1a through ac. 

Additional SDUs were included to address contamination and risk to the benthic 

community present between RM 5E to 6E, and RM 3.5W to 5.5W. A total of 14 SDUs 

were identified; specific river miles associated with each SDU and associated key 

upland facilities summarized below and presented in Figure D9-2:  

• RM 2E: RM 1.6 – 2.8 East (EOSM) 

• RM 3.5E: RM 3.1 – 4.1 East (Schnitzer) 

• RM 4.5E: RM 4.2 – 5.0 East (Terminal 4) 

• RM 5.5E: RM 5.0 – 6.0 East (Mar Com) 

• RM 6.5E: RM 6.0 – 7.0 East (Willamette Cove) 

• RM 11E: RM 10.6 – 11.6 East (RM 11E Study Area) 

• RM 3.9W: RM 3.4 – 4.5 (Kinder Morgan Linnton Terminal) 

• RM 5W: RM 4.5 – 5.6: (BP-Terminal 22-T and Shore Terminals) 



Portland Harbor RI/FS 

Appendix D:  Supporting Information for Alternative Development 
Feasibility Study 

June 2016 

 D-29 

• RM 6W: RM 5.6 – 6.5 West (GASCO) 

• RM 7W: RM 6.6 – 7.8 West (Arkema) 

• RM 9W: RM 8.3 – 9.7 West (Shaver to Fireboat Cove) 

• RM 6 NAV: RM 5.1 – 6.5 Navigation Channel 

• Swan Island Lagoon: RM 8.1 – 8.9 Swan Island Lagoon (Portland Shipyard) 

• NoSDU: remainder of the Site not already defined by other SDUs 
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D10. DEVELOPMENT OF ROLLING RIVER MILE AVERAGES 

Surface sediment concentrations were estimated on a rolling river mile basis to facilitate 

the evaluation of risk reduction at the Site. Surface sediment data was obtained from the 

Portland Harbor FS data base with the Arkema and GASCO EECA data included 

(LWGFSdbwEECA_GASCOandArekma.accdb). Average surface sediment 

concentrations were estimated by over a distance of 0.5 miles (RAO 1) or 1 mile 

(RAOs 2 and 6) in successive 0.1 mile increments in both the east and west nearshore 

segments, and the navigation channel. The analysis was limited to the COCs identified 

for RAOs 1, 2 and 6.   

Rolling river mile averages are presented in Figures D10-1 through D10-3 on a RAO-

specific basis, The figures also include RAO specific PRGs for each COC evaluated 

although in some cases, the PRG may be off the scale of the plot.  
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D11. DEVELOPMENT OF COMPREHENSIVE BENTHIC RISK AREAS 

The comprehensive benthic risk area (CBRA) footprint was derived using the results of 

the site-specific predictive models as described in the BERA (USEPA 2016) and 

Appendix B4 and the sediment PRGs for RAO 5 presented in Table 2.2-8. Stations 

identified as posing unacceptable risk based on results of the toxicity tests were 

evaluated to determine whether the observed results were correlated with the presence 

of COCs at concentrations exceeding the PRG for RAO 5. A GIS analysis was 

performed to identify areas where concentrations exceed the PRGs for RAO 5 

(Figures D11-1a-p). These layers were then combined to develop the comprehensive 

benthic risk layer (Figure D11-2). 
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Table D1-1  
Calculated SWACs for Each RAL Assuming a Replacement Value of Zero 
Portland Harbor Superfund Site 
Portland, Oregon 
  

RAL 
SWAC 
change 

(%) 

1,2,3,7,8-PeCDD 
SDU=RM7W 

2,3,7,8-TCDD 
SDU=RM9W 

2,3,4,7,8-
PeCDFSDU=RM7W 

SWAC 
(μg/kg) 

RAL 
(μg/kg) 

SWAC 
(μg/kg) 

RAL 
(μg/kg) 

SWAC 
(μg/kg) 

RAL 
(μg/kg) 

A 0 0.0004 0.02 0.0005 9.2 0.2 0.004 
B 5 0.0004 0.01 0.0005 0.12 0.009 0.003 
C 10 0.0003 0.01 0.0004 0.08 0.008 0.003 
D 25 0.0003 0.007 0.0004 0.05 0.006 0.002 
E 50 0.0002 0.002 0.0002 0.04 0.005 0.001 
F 75 0.0001 0.0003 0.0001 0.02 0.003 0.0005 
G 95 0.00003 0.00009 0.00002 0.01 0.002 0.0001 
PRG 100 0.0000004 0.00003 0.000009 0.00003 0.0003 0.00008 
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.a

Summary of In‐Water Areas by Technology Assignment

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
6.68 5.00 3.19 NA NA NA NA NA

0.85 1.58 3.85 4.10 9.53 16.34 44.92 1.69

2.75 4.48 8.92 13.58 44.91 92.29 394.34 10.77

1.38 1.92 3.25 5.16 5.16 5.16 5.16 5.16

0.38 0.51 0.73 0.98 0.98 0.98 0.98 0.98

13.10 15.87 20.76 31.21 44.92 55.60 72.64 34.67

3.12 4.67 6.13 9.41 11.14 13.16 16.03 9.64

1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20

2.79 4.60 7.99 13.51 18.03 25.97 52.14 10.91

NA NA 1.26 1.59 10.84 20.26 69.20 2.99

5.03 5.85 9.16 13.22 20.99 25.88 36.70 13.36

27.39 34.16 52.08 129.81 278.73 419.21 1342.16 93.84

30.34 34.52 53.30 32.64 46.57 67.46 119.66 31.77

6.12 6.91 7.74 12.38 11.75 12.37 11.56 13.72

0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36

0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16

99.78 97.35 87.00 59.83 28.23 19.49 NA 59.83

1965.78 1948.08 1900.12 1838.09 1633.74 1391.35 NA 1876.19

NA NA NA NA NA NA NA NA

23.16 23.16 23.16 23.16 23.16 23.16 23.16 23.16

2,191 2,191 2,191 2,191 2,191 2,191 2,191 2,191

202 220 268 330 534 776 2,168 292

Summary of In‐Water Capping Areas (Intermediate)

Aquablok Armored
Engineered 

Cap

Reactive 

Cap

Reactive 

Armored 

Cap

Total

1.4 2.8 0.8 3.1 12.8 22.0

1.9 4.5 1.6 4.7 15.6 29.3

3.3 8.8 3.8 6.1 20.4 43.5

5.2 13.5 4.1 9.4 30.6 63.9

5.2 44.2 9.5 11.1 44.0 115.1

5.2 91.3 16.3 13.2 54.5 181.5

5.2 392.8 44.9 16.0 71.1 531.1

5.2 10.7 1.7 9.6 34.1 62.3

Summary of In‐Water Capping Areas (Shallow & Overall)

Aquablok Armored

Reactive 

Armored 

Cap

Total

0.4 0.0 0.3 0.8

0.5 0.0 0.3 1.0

0.7 0.1 0.4 1.3

1.0 0.1 0.6 1.8

1.0 0.7 0.9 2.8

1.0 1.0 1.1 3.2

1.0 1.5 1.6 4.2

1.0 0.1 0.6 1.8

Notes:

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Quantities are rounded to nearest tenth.

Area (AC)

Capping

Shallow Areas

Overall

Area (AC)

22.8

30.2

Notes:

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Quantities are rounded to nearest tenth.

44.8

65.6

117.8

184.7

535.3

64.1

Area (AC)

Alternative

B

C

D

E

F

G

H

Reactive Cap (3ft)

Significantly Augmented Reactive Cap (3ft)

Dredge w/Backfill + Beach Mix (6in)

Portland Harbor FS

79171.3383.345.FSZ

EPA

Area (AC)

Broadcast GAC (1ft)

Technology Name

Engineered Cap (3ft)

Armored Cap (3ft)

Aquablok w/armor (1ft)

Significantly 

Augmented Reactive 

Cap

Total Acres (AC)

Active Acres (AC)

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Quantities are considered "neat" with no overage allowance

3 ‐ Quantities for Total Acres and Active Acres are rounded up to nearest whole number.

Previously remediated

Table D2.a. In‐Water Areas by Technology Assignment
Portland Harbor Superfund Site

Portland, Oregon

Notes:

Aquablok w/beach mix (1ft)

Reactive Armored Cap (3ft)

G

H

I

B

C

D

E

F

Alternative

Dredge with significantly augmented reactive cap (3ft)

Dredge with significantly augmented reactive cap with Beachmix (3ft)

ENR in Swan Island

Monitored Natural Recovery

MNR ‐ No tech assigned

Dredge w/Engineered Cap + Beach Mix (3ft)

Dredge with reactive cap with Beachmix (3ft)

Dredge with residual layer (1ft)

Dredge with reactive residual layer (1ft)

Dredge with reactive residual layer with Beachmix (1ft)

Capping

Intermediate Areas

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

I

Significantly 

Augmented Reactive 

Cap

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 6/2/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : D2.a

Summary of In‐Water Dredging Areas (NAV, FMD, & Intermediate)

Residual 

Layer

Reactive 

Residual 

Layer

Total
Residual 

Layer

Reactive 

Residual 

Layer

Total
Residual 

Layer

Reactive 

Residual 

Layer

Significantl

y 

Augmented 

Reactive 

Cap

Total

B 26.9 7.3 34.2 0.4 14.6 14.9 0.2 8.5 0.4 9.0

C 32.6 8.1 40.8 1.2 17.7 18.9 0.4 8.7 0.4 9.4

D 46.4 14.2 60.7 4.9 30.0 34.9 0.7 9.1 0.4 10.2

E 63.5 15.8 79.3 63.2 8.2 71.4 3.1 8.6 0.4 12.1

F 156.1 21.9 178.0 114.1 15.3 129.4 8.5 9.3 0.4 18.2

G 261.8 35.0 296.8 140.2 22.8 163.0 17.2 9.7 0.4 27.2

H 1,105.7 74.3 1,180.0 205.3 35.4 240.7 31.1 10.0 0.4 41.5

I 28.5 10.9 39.5 62.2 11.4 73.6 3.1 9.5 0.4 13.0

Summary of In‐Water Dredging Areas (Shallow & Overall)

Backfill

Reactive 

Residual 

Layer

Engineered 

Cap

Reactive 

Cap

Significantly 

Augmented 

Reactive Cap

Total Dredge
Dredge/Ca

p
Overall

B 2.8 6.1 0.0 5.0 0.2 14.1 66.6 5.5 72.2

C 4.6 6.9 0.0 5.9 0.2 17.5 80.2 6.4 86.6

D 8.0 7.7 1.3 9.2 0.2 26.3 121.1 10.9 132.1

E 13.5 12.4 1.6 13.2 0.2 40.9 188.3 15.3 203.7

F 18.0 11.7 10.8 21.0 0.2 61.8 355.1 32.3 387.4

G 26.0 12.4 20.3 25.9 0.2 84.6 525.0 46.7 571.7

H 52.1 11.6 69.2 36.7 0.2 169.8 1,525.5 106.4 1,631.9

I 10.9 13.7 3.0 13.4 0.2 41.1 150.2 16.9 167.1

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
95 117 177 269 505 756 2,167 231

Summary of Riverbank, In‐Situ Treatment, and Previously Remediated Areas

Broadcast 

GAC

Previously 

Remediated

Area (AC) Area (AC)

6.7 23.2

5.0 23.2

3.2 23.2

0.0 23.2

0.0 23.2

0.0 23.2

0.0 23.2

0.0 23.2

Notes:

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Quantities are rounded to nearest tenth.

No Action

In‐Situ 

Treatment

20,0002.08.5

Dredging

Area (AC)

Shallow Areas

Dredging

NAV FMD Intermediate Areas

Area (AC) Area (AC)

Area (AC)

Area (AC)

Significantly 

Augmented Reactive 

Cap

Excavation/Capping

River Bank

2 ‐ Quantities are rounded to nearest whole number

Alternative

Notes:

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Quantities are rounded to nearest tenth.

Engineered cap

Alternative

Overall

Portland Harbor FS

79171.3383.345.FSZ

EPA

Table D2.a. In‐Water Areas by Technology Assignment (continued)

Notes:

3 ‐ Riverbank quantities are presented in D2.b and are incorporated into the following summary table

I

Alternative

Area (AC)

19.2 2.0 11.5

D

E

F

G

H

B

C

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ All quantities, except total riverbank excavate/cap quantities, are rounded to nearest tenth. Total riverbank excavate/cap quantities are rounded to nearest thousand.

Total Riverbank 

No Action

11,000

26,000

Total Riverbank 

Excavate/Cap

10,000

4,000

0

2.0 7.3

4.0

0.030.8

10.1 19,000

16,000

12,000

2.0

2.0

2.0

7,000

Portland Harbor Superfund Site

Portland, Oregon

Notes:

1 ‐ Green bold quantities are Section 3 Text and Table input values.

30,000

19,000

Total In‐Water Capping, Dredging, and Dredge/Cap Areas (AC)

11,000

14,000

18,000

23,000

13.2

17.9

23.4

26.8 2.0

2.0

22.2

20.7

17.6

12.9

Lineal Feet (LF)
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 6/2/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : D2.a

Summary of In‐Water ENR and MNR Areas

FMD
Intermediate 

Areas

Residual 

Layer

Residual 

Layer

87.8 12.0 99.8 2,000

85.5 11.9 97.4 1,900

77.0 10.0 87.0 1,900

51.1 8.7 59.8 1,800

22.3 5.9 28.2 1,600

15.4 4.1 19.5 1,400

0.0 0.0 0.0 0

51.1 8.7 59.8 1,900

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
201 219 267 329 533 776 2,167 291

Alternative

B

MNR

NAV Intermediate Regions

1,139

1,119

H

I

C

D

E

F

G

131

109

86

1,101

1,002

883

0 0

1,141 116

0

2 ‐ ENR quantities are rounded to nearest tenth. All MNR quantities, except total MNR quantities, are rounded to nearest whole number. Total MNR quantities are rounded to nearest hundred.

136

129

118

89

62

Dispersion or 

Deposition

Shallow Regions

Dispersion or 

Deposition

ENR

156

146

Area (AC) Area (AC)

Portland Harbor FS

79171.3383.345.FSZ

EPA

Table D2.a. In‐Water Areas by Technology Assignment (continued)
Portland Harbor Superfund Site

Portland, Oregon

1,146 138 159

Total Total

2 ‐ Quantities are rounded to nearest whole number

1 ‐ Includes in‐water capping, dredging, and dredge/cap, in‐situ treatment, and ENR areas. Green bold quantities are presented in Section 3 Text and Tables.

Total In‐Water Constructed Area (AC)

Notes:

131

523

517

506

488

433

360

0

489

FMD

Dispersion or 

Deposition

Dispersion or 

Deposition

Notes:

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Green bold quantities are presented in Section 3 Text and Tables.
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JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.b

Table D2.b. Riverbank Quantities
Portland Harbor Superfund Site
Portland, Oregon

Riverbank Assumptions

2. Riverbank technology assignments were based on adjacent nearshore PTW and RAL areas:

b. The parallel line was intersected with RAL boundaries and PTW (NRC and NAPL) boundaries to determine the length of riverbank technology assignments based on the following

3. Based on this intersection some rough linear estimates were given in the following table.

4. No action will be taken for the areas adjacent to MNR because it is not considered to be in an SMA.

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Excavate with engineered cap (3ft) 7,838.7 9,252.7 12,093.1 16,437.1 21,510.8 24,568.3 28,254.3 17,677.5

Excavate with significantly augmented reactive cap (3ft) 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0

No Action 20,415.6 19,001.6 16,161.2 11,817.2 6,743.5 3,686.0 0.0 10,576.8

Grand Total 30,049         30,049        30,049        30,049        30,049        30,049          30,049          30,049       

PTW Assumptions
1. The parallel riverbank lines from above were intersected with each of the three types of PTW.

3. NAPL is the only PTW assumed to be treated and the only one used for calculations

NRC/NAPL PTW ‐ Area 6W 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0 1,794.0

NRC/NAPL PTW ‐ Area 7W 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Grand Total 1,794           1,794          1,794          1,794          1,794          1,794            1,794            1,794         

Riverbank Volume Assumptions for Excavate‐Disposal

Common Earth Conversion from BCY to LCY = 1.12             Means Heavy Construction Handbook

Bank volumes and areas are based on linear feet and the simplified assumptions listed below:

Assumed Bank Slope = 1 V 3 H
H (Assumed Bank Height) (FT) = 15

L (Horizontal distance) (FT) = 45
Hypotenuse Length of Riverbank Surface (FT) = 47.4            

x (Average Excavation Depth) (FT) = 3
a (FT) =  9.49

Area of Excavation Surface (SF) =  142.30        

Portland Harbor FS

79171.3383.345.FSZ

EPA

a. Potentially contaminated riverbanks are identified as lines along the shore of the site.  Because the riverbank lines do not fall directly on RAL or PTW (NRC or NAPL) areas 

already created for the site, a parallel line was created 20 ft into the site area to best estimate the amount of each line that intersects with RAL boundaries and/or PTW (NRC or 

NAPL) boundaries and keep consistent overlap.

i. Riverbanks adjacent to PTW (NRC or NAPL) areas were assigned excavation and significantly augmented reactive cap (Geofabric, 17” fine‐grained low permeability sand, 1” 

organoclay mat, 12” medium sand, and 6” armor stone).

ii. Riverbanks adjacent to RAL Boundaries and outside PTW (NRC or NAPL) areas were assigned excavation and engineered cap (Geofabric, 30” sand, and 6” beachmix). 

iii. Otherwise no action was assigned.

2. Not reliably contained PTW was not found within 20 ft of the riverbank areas and no values were obtained.  The others are shown in the table below.

1. Contaminated riverbanks are pre‐determined areas defined as lines along the outer limits of the site boundary and are estimated locations only.

Length of Riverbank by Tech Assignment (FT)

Length of Riverbank Identified as PTW Excavated (FT)

Note: 

1 ‐ Grand Total above is rounded to the nearest whole number.

Note: 

1 ‐ Grand Total above is rounded to the nearest whole number.

sin θ =   x / a
θ = tan‐1(H/L)

a  =  x / (sin (tan‐1(H/L)))

Area =  H * a

L

H
x

θ

a

a
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.b

Table D2.b. Riverbank Quantities (continued)
Portland Harbor Superfund Site
Portland, Oregon

Riverbank Volumes for Excavate‐Disposal
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Riverbank to be Excavated (LF) 9,633           11,047        13,887        18,231        23,305        26,362          30,048          19,472       

Volume Excavated (BCY) 50,769         58,221        73,192        96,086        122,827      138,942        158,368        102,624     

Excavated Volume for Riverbanks (LCY) 56,862         65,209        81,975        107,617      137,567      155,615        177,373        114,939     

Area 6W NRC/NAPL PTW Riverbank to be Excavated (LF) 1,794           1,794          1,794          1,794          1,794          1,794            1,794            1,794         

Area 6W NRC/NAPL PTW Riverbank Volume (BCY) 9,455           9,455          9,455          9,455          9,455          9,455            9,455            9,455         

Area 6W NRC/NAPL PTW Riverbank Volume (LCY) 10,590         10,590        10,590        10,590        10,590        10,590          10,590          10,590       

Area 7W NRC/NAPL PTW Riverbank to be Excavated (LF) 0 0 0 0 0 0 0 0

Area 7W NRC/NAPL PTW Riverbank Volume (BCY) 0 0 0 0 0 0 0 0

Area 7W NRC/NAPL PTW Riverbank Volume (LCY) 0 0 0 0 0 0 0 0

Riverbank Volume for Subtitle D or CDF Disposal (LCY) 46,272         54,619        71,385        97,027        126,977      145,025        166,783        104,349     

Riverbank Technology Assumptions for Capping

Technology Name

Sand Layer 

Thickness 

(FT)

Beachmix 

Thickness 

(FT)

Low 

Permeability 

Sand (FT)

Armor Stone 

(FT)

Excavation with engineered cap (3ft) 2.5 0.5 ‐              ‐             

Excavation with significantly augmented reactive cap (3ft) 1 ‐              1.42 0.5

Geometry of Engineered Cap

Sand Layer 

Thickness 

(FT)

Beachmix 

Thickness 

(FT)

Low 

Permeability 

Sand (FT)

Armor Stone 

(FT)

a (FT) =  7.9 1.6 ‐              ‐             

Area of Surface (SF) =  118.6 23.7 ‐              ‐             

Geometry of Significantly Augmented Reactive Cap

Sand Layer 

Thickness 

(FT)

Beachmix 

Thickness 

(FT)

Low 

Permeability 

Sand (FT)

Armor Stone 

(FT)

a (FT) =  3.2 ‐              4.5 1.6

Area of Surface (SF) =  47.4 ‐              67.2 23.7

Riverbank Backfill and Cap Quantities
Material Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Sand Layer (CY) 34,428 40,639 53,114 72,192 94,476 107,905 124,094 77,641

Beachmix (CY) 6,886 8,128 10,623 14,438 18,895 21,581 24,819 15,528

Surface Area for Monitoring and Geofabric (AC) 8.5 10.1 13.2 17.9 23.4 26.8 30.8 19.2

Sand Layer (CY) 3,152 3,152 3,152 3,152 3,152 3,152 3,152 3,152

Low Perm Sand Layer (CY) 4,465 4,465 4,465 4,465 4,465 4,465 4,465 4,465

Surface Area for Monitoring, Organoclay and Geofabric (AC) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Organoclay (CY) 262.6 262.6 262.6 262.6 262.6 262.6 262.6 262.6

Armor Layer (CY) 1,576 1,576 1,576 1,576 1,576 1,576 1,576 1,576

Summary of Riverbank Quantities
Excavation and Engineered Cap (AC): 8.5               10.1            13.2            17.9            23.4            26.8              30.8              19.2           

Excavation and Significantly Augmented Reactive Cap Area (AC): 2.0               2.0              2.0              2.0              2.0              2.0                2.0               2.0             

No Action Area (AC): 22.2             20.7            17.6            12.9            7.3              4.0                ‐               11.5           

Armor and Organoclay Mat Layer Area (AC): 2.0               2.0              2.0              2.0              2.0              2.0                2.0               2.0             

Cap Monitoring and Geofabric Area (AC): 10.5             12.0            15.1            19.9            25.4            28.7              32.7              21.2           

Volume of Sand for Backfill and Capping (CY): 42,045         48,255        60,730        79,809        102,093      115,522        131,711        85,257       

Volume of Armor for Capping (CY): 1,576           1,576          1,576          1,576          1,576          1,576            1,576            1,576         

Volume of Beachmix for Capping (CY): 6,886           8,128          10,623        14,438        18,895        21,581          24,819          15,528       

Volume of Organoclay Mat (CY): 263              263             263             263             263             263               263              263            

Excavation and Engineered Cap

Note: 

1 ‐ Quantities with red bold formatting are cost estimate input values.

2 ‐ Total quantities are rounded up to the nearest whole number.

Note: 

1 ‐ Quantities with red bold formatting are cost estimate input values. Green bold quantities are Section 3 Text and Table input values.

2 ‐ Total area quantities are rounded up to the nearest tenth, while the total volume quantities are rounded up to the nearest whole number.

Excavation and Significantly Augmented Reactive Cap

Portland Harbor FS

79171.3383.345.FSZ

EPA
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Table D2.c. Dredge Quantities
Portland Harbor Superfund Site
Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Dredge w/Engineered Cap + Beach Mix (3ft) NA NA 800.0 800.0 2,300.0 3,133.3 18,566.7 800.0

Dredge with reactive cap with Beachmix (3ft) 6,744.4 6,800.0 6,933.3 8,355.6 11,377.8 13,266.7 18,433.3 8,366.7

Dredge with residual layer (1ft) 63.2 73.0 357.5 1,910.5 6,318.8 8,239.1 24,217.6 2,016.5

Dredge with reactive residual layer (1ft) 13,863.1 15,274.7 15,502.9 16,272.9 21,448.5 25,738.4 29,943.1 16,363.7

Dredge with reactive residual layer with Beachmix (1ft) 8,327.8 8,465.5 9,400.9 13,647.8 12,278.8 12,882.4 9,123.7 13,745.4

Dredge with significantly augmented reactive cap (3ft) 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7

Dredge with significantly augmented reactive cap with Beachmix (3ft) 833.3 833.3 833.3 833.3 833.3 833.3 833.3 833.3

Total Confined Dredged Material (CY) 36,024            38,018            41,409            52,923            70,449            84,167            108,273          53,229           

Dredge w/Backfill + Beach Mix (6in) 9,099.6 16,137.5 31,027.9 49,828.7 76,788.4 107,065.0 307,236.6 37,951.6

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA 5,322              6,900.0 50,155.6 94,911.1 316,366.7 13,677.8

Dredge with reactive cap with Beachmix (3ft) 17,577.8 21,533.3 37,377.8 55,611.1 90,200.0 111,988.9 159,177.8 56,300.0

Dredge with residual layer (1ft) 61,418.6 77,680.1 158,864.7 602,507.0 1,763,838.1 3,015,492.0 14,420,110.8 460,888.8

Dredge with reactive residual layer (1ft) 171,870.6 203,767.9 317,427.5 269,255.0 429,924.1 663,236.9 1,365,993.6 248,609.6

Dredge with reactive residual layer with Beachmix (1ft) 26,489.4 30,499.7 34,572.7 57,600.1 61,519.5 63,204.0 59,283.6 64,889.7

Dredge with significantly augmented reactive cap (3ft) 4,055.6 4,055.6 4,055.6 4,055.6 4,055.6 4,055.6 4,055.6 4,055.6

Dredge with significantly augmented reactive cap with Beachmix (3ft) 3,111.1 3,111.1 3,111.1 3,111.1 3,111.1 3,111.1 3,111.1 3,111.1

Total Open Water Dredged Material (CY) 293,623          356,786          591,760          1,048,869      2,479,593      4,063,065      16,635,336    889,485         

1 ‐ Cells highlighted in Yellow are direct output quantities from R code.

3 ‐ In place and excavated volumes are assumed to be similar because the excavated material will be in a somewhat loose state following dredging.

4 ‐ Total quantities are rounded up to nearest whole number.

Summary of Dredge Volumes
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Total CY Dredged (Open Water) Neat 293,623          356,786          591,760          1,048,869      2,479,593      4,063,065      16,635,336    889,485         

Low Volume with Overdredge (Open Water) 440,435          535,179          887,640          1,573,304      3,719,390      6,094,598      24,953,004    1,334,228     

High Volume with Overdredge (Open Water) 587,246          713,572          1,183,520      2,097,738      4,959,186      8,126,130      33,270,672    1,778,970     

Total Open Water Dredge Volume (CY) 513,841          624,376          1,035,580      1,835,521      4,339,288      7,110,364      29,111,838    1,556,599     

Total CY Dredged (Confined) Neat 36,024            38,018            41,409            52,923            70,449            84,167            108,273          53,229           
Low Volume with Overdredge (Confined) 54,036           57,027          62,114          79,385          105,674        126,251          162,410          79,844         
High Volume with Overdredge (Confined) 72,048           76,036          82,818          105,846        140,898        168,334          216,546          106,458       

Total Confined Dredge Volume (CY) 63,042            66,532            72,466            92,616            123,286          147,293          189,478          93,151           

Total CY Dredged Neat 329,647          394,804          633,169          1,101,792      2,550,042      4,147,232      16,743,609    942,714         

Low Volume with Overdredge 494,471          592,206          949,754          1,652,688      3,825,063      6,220,848      25,115,414    1,414,071     

High Volume with Overdredge, Total Volume (Overdredge Factor of 

2.0) 659,294          789,608          1,266,338      2,203,584      5,100,084      8,294,464      33,487,218    1,885,428     

Total Volume Dredged (CY) 576,883          690,907          1,108,046      1,928,136      4,462,574      7,257,656      29,301,316    1,649,750     

2 ‐ Dredge Volume Totals represent an average of the estimated Low and High Overdredge Volumes.

3 ‐ Quantities with red bold formatting are cost estimate input values.

4 ‐ Dredge Volume Totals are rounded up to the nearest whole number.

Dredge and Dewatering Productivity Quantities
Assumed Dredging Productivity (CY/DY): 5,100              Per FS Engineers

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Estimated Number of Dredging Days (DY) 113                 136                 217                 378                 875                 1,423              5,745              324                

Estimated Number of Days for Dewatering/Water Treatment 

Operations (DY) 113                 136                 217                 378                 875                 1,423              5,745              324                

Excavated Volume for Riverbanks (BCY) 50,769            58,221            73,192            96,086            122,827          138,942          158,368          102,624         

Excavated Volume for Riverbanks (LCY) 56,862            65,209            81,975            107,617          137,567          155,615          177,373          114,939         

Portland Harbor FS

79171.3383.345.FSZ

EPA

Notes:

Notes:

2 ‐ Quantities above are considered "neat" with no overdredge allowance. Overdredge factors are incorporated into the following summary calculations.

Notes:

Confined Dredged Volumes (CY)

Open Water Dredged Volumes (CY)

1 ‐ Quantities with red bold formatting are cost estimate input values.

2 ‐ Total quantities are rounded up to the nearest whole number.

3 ‐ Quantity derivation for the riverbank volumes are presented Table D2.b.  

1 ‐ Neat volumes are multiplied by an overdredge factor of 1.5 to estimate the "Low Volume with Overdredge" and multiplied by an overdredge factor of 2.0 to estimate the "High Volume 

with Overdredge"
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Table D2.c. Dredge Quantities (continued)
Portland Harbor Superfund Site
Portland, Oregon

Summary of Dredging and Riverbank Excavation Volumes
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Total Dredged Volume (Low Overdredge) (CY) 494,000          592,000          950,000          1,653,000      3,825,000      6,221,000      25,115,000    1,414,000     

Total Dredged Volume (High Overdredge) (CY) 659,000          790,000          1,266,000      2,204,000      5,100,000      8,294,000      33,487,000    1,885,000     

Total Dredged Volume (Average) (CY) 577,000          691,000          1,108,000      1,928,000      4,463,000      7,258,000      29,301,000    1,650,000     

Total Riverbank Excavation Volume (CY) 51,000            58,000            73,000            96,000            123,000          139,000          158,000          103,000         

Total Combined Dredge/Excavation Volume (Low) (CY) 545,000          650,000          1,023,000      1,749,000      3,948,000      6,360,000      25,273,000    1,517,000     

Total Combined Dredge/Excavation Volume (High) (CY) 710,000          848,000          1,339,000      2,300,000      5,223,000      8,433,000      33,645,000    1,988,000     

Total Combined Dredge/Excavation Volume (Average) (CY) 628,000          749,000          1,181,000      2,024,000      4,586,000      7,397,000      29,459,000    1,753,000     

Notes:

1 ‐ Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Quantities are rounded to the nearest thousand.

Portland Harbor FS

79171.3383.345.FSZ

EPA
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.d

Table D2.d. Treatment and Disposal Quantities
Portland Harbor Superfund Site
Portland, Oregon

Treatment and Disposal Assumptions

Subtitle C Subtitle D

NRC/NAPL PTW ‐ Area 6W X

NRC/NAPL PTW ‐ Area 7W X

All Other Materials X

3. Assumed amendment rates are summarized below:

Stabilization/Solidification

Thermal Desorption

No Treatment ‐ Subtitle C Disposal

No Treatment ‐ Subtitle D Disposal

4. Assumed material densities are summarized below:

Diatomaceous Earth Density (LB/CF): 19 Source: MSDS (Wet Bulk Density)

Diatomaceous Earth Density (TON/CY): 0.26

Quicklime Density (g/cm
3): 3.25 Source: Vendor Website ‐ Quicklime Safety Data Sheet

Quicklime Density (TON/CY): 2.74

Dredged Sediment Density (LB/CY): 3,100 Source: Caterpillar Performance Handbook, edition 3.1 (Assumes Sand ‐ Wet)

Dredged Sediment Density (TON/CY): 1.55

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Dredge with reactive cap with Beachmix (3ft) 1,684              1,684              1,684              1,684              1,684              1,684              1,684              1,684             

Dredge with reactive residual layer (1ft) 57,855            57,855            57,855            57,855            57,855            57,855            57,855            57,855           

Dredge with reactive residual layer with Beachmix (1ft) 20,104            20,104            20,104            20,104            20,104            20,104            20,104            20,104           

Dredge with significantly augmented reactive cap (3ft) 4,056              4,056              4,056              4,056              4,056              4,056              4,056              4,056             

Dredge with significantly augmented reactive cap with Beachmix (3ft) 3,556              3,556              3,556              3,556              3,556              3,556              3,556              3,556             

Total NRC/NAPL PTW Dredged Material ‐ Area 6W (CY) 87,254            87,254            87,254            87,254            87,254            87,254            87,254            87,254           

Dredge with reactive cap with Beachmix (3ft) 1,075.5 1,075.5 1,075.5 1,075.5 1,075.5 1,075.5 1,075.5 1,075.5

Dredge with reactive residual layer (1ft) 18,494.5 18,494.5 18,494.5 18,494.5 18,494.5 18,494.5 18,494.5 18,494.5

Dredge with reactive residual layer with Beachmix (1ft) 595.3 595.3 595.3 595.3 595.3 595.3 595.3 595.3

Dredge with significantly augmented reactive cap (3ft) 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7 4,666.7

Dredge with significantly augmented reactive cap with Beachmix (3ft) 388.9 388.9 388.9 388.9 388.9 388.9 388.9 388.9

Total NRC/NAPL PTW Dredged Material ‐ Area 7W (CY) 25,221            25,221            25,221            25,221            25,221            25,221            25,221            25,221           

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Dredge w/Backfill + Beach Mix (6in) 7,040              9,275              15,380            36,506            22,809            23,355            12,954            36,203           

Dredge w/Engineered Cap + Beach Mix (3ft) 0.0 0.0 0.0 0.0 12,055.3 12,909.6 22,381.2 303.4

Dredge with reactive cap with Beachmix (3ft) 11,104.6 13,323.6 23,649.6 39,039.2 47,949.9 52,416.0 66,135.3 41,754.7

Dredge with reactive residual layer with Beachmix (1ft) 19,243.7 22,588.8 45,711.3 392,415.8 392,415.8 392,415.8 392,415.8 378,576.2

Dredge with significantly augmented reactive cap (3ft) 40,789.9 60,738.0 102,613.0 18,361.0 19,276.3 19,673.4 19,674.2 23,607.7

Dredge with significantly augmented reactive cap with Beachmix (3ft) 11,295.7 14,073.0 15,247.6 31,727.8 27,704.4 26,452.3 10,973.1 34,313.1

Total Highly Toxic PTW Dredged Material (CY) 89,474            119,999          202,602          518,050          522,211          527,223          524,534          514,758         

1 ‐ Cells highlighted in Yellow are direct output quantities from R code.

3 ‐ Total quantities are rounded up to nearest whole number.

4 ‐ Quantities above to not include Riverbank disposal quantities.  Riverbank quantities are presented in D2.b and are incorporated into the following summary calculations.

Disposal
Stabilization/SolidificationMaterial

2. For purposes of evaluating cost, ex‐situ treatment will be assumed only for NRC/NAPL PTW materials. Ex‐situ treatment assumptions differ depending on whether the NRC/NAPL PTW is 

dredged from Area 6W or Area 7W. The table below summarizes assumptions:

Notes:

0%

No Treatment

Diatomaceous Earth Amendment Rate

33.33%

1. Not Reliably Contained (NRC) / Non Aqueous Phase Liquid (NAPL) Principal Threat Waste (PTW) will be disposed at Subtitle C and everything else will be disposed at a Subtitle D facility or 

CDF

0% 100%

100% 0% 0%

Highly Toxic PTW Dredge Volumes, In‐Water (CY)

Portland Harbor FS

79171.3383.345.FSZ

EPA

2 ‐ Quantities above are considered "neat" with no overdredge allowance. Overdredge factors are incorporated into the following summary calculations.

33.33% 33.33%

NRC/NAPL PTW Dredged Volumes ‐ Area 7W, In‐Water (CY)

Note: 

Quicklime amendment rate is based on the average amendment rate of two case studies presented in Ex‐Situ Treatment of Dense Non‐Aqueous Phase Liquids Using Calcium Oxide (Quick 

Lime) , Indiana Department of Environmental Management (IDEM), 2009. Amendment rates were 5% by weight and 5% by volume (8.84% by weight). 

Thermal Desorption

Treatment Type

NRC/NAPL PTW Dredged Volumes ‐ Area 6W, In‐Water (CY)

5%

6.9% 5%

Quicklime Amendment Rate

0%

0%

0%

10%

10%
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.d

Table D2.d. Treatment and Disposal Quantities (continued)
Portland Harbor Superfund Site
Portland, Oregon

Summary of Subtitle C Volumes by Area
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Nav Subtitle C Dredge Volume (Low Overdredge) (CY) 30,200            30,200            30,200            30,200            30,200            30,200            30,200            30,200           

Nav Subtitle C Dredge Volume (High Overdredge) (CY) 40,300            40,300            40,300            40,300            40,300            40,300            40,300            40,300           

FMD Subtitle C Dredge Volume (Low Overdredge) (CY) 11,600            11,600            11,600            11,600            11,600            11,600            11,600            11,600           

FMD Subtitle C Dredge Volume (High Overdredge) (CY) 15,500            15,500            15,500            15,500            15,500            15,500            15,500            15,500           

Intermediate Subtitle C Dredge Volume (Low Overdredge) (CY) 85,800            85,800            85,800            85,800            85,800            85,800            85,800            85,800           

Intermediate Subtitle C Dredge Volume (High Overdredge) (CY) 114,400          114,400          114,400          114,400          114,400          114,400          114,400          114,400         

Shallow Subtitle C Dredge Volume (Low Overdredge) (CY) 41,100            41,100            41,100            41,100            41,100            41,100            41,100            41,100           

Shallow Subtitle C Dredge Volume (High Overdredge) (CY) 54,800            54,800            54,800            54,800            54,800            54,800            54,800            54,800           

Summary of Ex Situ Treatment Volumes
Total In‐Water Ex‐Situ Treatment Dredge Volume (Low Overdredge)  156,000          156,000          156,000          156,000          156,000          156,000          156,000          156,000         

Total In‐Water Ex‐Situ Treatment Dredge Volume (High  208,000          208,000          208,000          208,000          208,000          208,000          208,000          208,000         

Total In‐Water Ex‐Situ Treatment Dredge Volume (Average) (CY) 182,000          182,000          182,000          182,000          182,000          182,000          182,000          182,000         

Total Riverbank Ex‐Situ Treatment Dredge Volume (CY) 9,500              9,500              9,500              9,500              9,500              9,500              9,500              9,500             

Total Combined Dredge/Excavation Volume (Low) (CY) 165,500          165,500          165,500          165,500          165,500          165,500          165,500          165,500         

Total Combined Dredge/Excavation Volume (High) (CY) 217,500          217,500          217,500          217,500          217,500          217,500          217,500          217,500         

Total Combined Dredge/Excavation Volume (Average) (CY) 191,500          191,500          191,500          191,500          191,500          191,500          191,500          191,500         

Notes:

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Total in‐water quantities are rounded to the nearest thousand. All other quantities are rounded to nearest hundred.

Quantities for Area 6W NRC/NAPL PTW

Subtitle C Disposal Quantities for Area 6W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total NRC/NAPL PTW Volume Dredged (Area 6W) Neat 87,254           87,254          87,254          87,254          87,254          87,254            87,254            87,254         

Low NRC/NAPL PTW Volume with Overdredge (Area 6W) 130,881         130,881        130,881        130,881        130,881        130,881          130,881          130,881       
High NRC/NAPL PTW Volume with Overdredge (Area 6W) 174,507         174,507        174,507        174,507        174,507        174,507          174,507          174,507       

Area 6W NRC/NAPL PTW Dredged for Subtitle C Disposal (Not 

Including Riverbanks) (CY) 152,694 152,694 152,694 152,694 152,694 152,694 152,694 152,694

Area 6W NRC/NAPL PTW from Riverbank Excavation for Subtitle C 

Disposal (BCY) 9,455 9,455 9,455 9,455 9,455 9,455 9,455 9,455

Area 6W NRC/NAPL PTW from Riverbank Excavation for Subtitle C 

Disposal (LCY) 10,590 10,590 10,590 10,590 10,590 10,590 10,590 10,590

Total Area 6W NRC/NAPL PTW Dredged for Subtitle C Disposal (CY) 163,284 163,284 163,284 163,284 163,284 163,284 163,284 163,284

Total Weight of Area 6W NRC/NAPL PTW Dredged for Subtitle C 

Disposal (TON) 253,091 253,091 253,091 253,091 253,091 253,091 253,091 253,091

2 ‐ Dredge Volume Totals represent an average of the estimated Low and High Overdredge Volumes.

4 ‐ Riverbank Quantities are presented in D2.b.

Notes:

1 ‐ Neat volumes are multiplied by an overdredge factor of 1.5 to estimate the "Low Volume with Overdredge" and multiplied by an overdredge factor of 2.0 to estimate the "High Volume 

with Overdredge"

79171.3383.345.FSZ

Portland Harbor FS

3 ‐ Quantities above are rounded to the nearest whole number.

EPA
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.d

Table D2.d. Treatment and Disposal Quantities (continued)
Portland Harbor Superfund Site
Portland, Oregon

Ex Situ Treatment Quantities for Area 6W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Percentage of Area 6W NRC/NAPL PTW for Ex Situ 

Stabilization/Solidification (%) 100% 100% 100% 100% 100% 100% 100% 100%

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Quicklime Amendment Rate for Stabilization/Solidification (% by 

weight) 6.9% 6.9% 6.9% 6.9% 6.9% 6.9% 6.9% 6.9%

Weight of Diatomaceous Earth for Stabilization/Solidification 

Sediments (TON) 12,655 12,655 12,655 12,655 12,655 12,655 12,655 12,655

Volume of Diatomaceous Earth for Stabilization/Solidification 

Sediments (CY) 48,674 48,674 48,674 48,674 48,674 48,674 48,674 48,674

Weight of Quicklime for Amendment (TON) 17,463 17,463 17,463 17,463 17,463 17,463 17,463 17,463

Volume of Quicklime for Amendment (CY) 6,374 6,374 6,374 6,374 6,374 6,374 6,374 6,374

Total Weight of Amended Area 6W NRC/NAPL PTW for Subtitle C 

Disposal (TON) 283,209 283,209 283,209 283,209 283,209 283,209 283,209 283,209

Total Volume of Amended Area 6W NRC/NAPL PTW for Subtitle C 

Disposal (CY) 218,332 218,332 218,332 218,332 218,332 218,332 218,332 218,332

Quantities for Area 7W NRC/NAPL PTW

Subtitle C Disposal Quantities for Area 7W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total NRC/NAPL PTW Volume Dredged (Area 7W) Neat 25,221           25,221          25,221          25,221          25,221          25,221            25,221            25,221         

Low NRC/NAPL PTW Volume with Overdredge (Area 7W) 37,832           37,832          37,832          37,832          37,832          37,832            37,832            37,832         
High NRC/NAPL PTW Volume with Overdredge (Area 7W) 50,442           50,442          50,442          50,442          50,442          50,442            50,442            50,442         

Area 7W NRC/NAPL PTW Dredged for Subtitle C Disposal (Not 

Including Riverbanks) (CY) 44,137 44,137 44,137 44,137 44,137 44,137 44,137 44,137

Area 7W NRC/NAPL PTW from Riverbank Excavation for Subtitle C 

Disposal (CY) 0 0 0 0 0 0 0 0

Total Area 7W NRC/NAPL PTW Dredged for Subtitle C Disposal (CY) 44,137 44,137 44,137 44,137 44,137 44,137 44,137 44,137

Total Weight of Area 7W NRC/NAPL PTW Dredged for Subtitle C 

Disposal (TON) 68,413 68,413 68,413 68,413 68,413 68,413 68,413 68,413

2 ‐ Dredge Volume Totals represent an average of the estimated Low and High Overdredge Volumes.

4 ‐ Riverbank Quantities are presented in D2.b.

79171.3383.345.FSZ

Portland Harbor FS

Notes:

Note: 

1 ‐ Quantities with red bold formatting are cost estimate input values.

2 ‐ Total quantities are rounded up to the nearest whole number.

1 ‐ Neat volumes are multiplied by an overdredge factor of 1.5 to estimate the "Low Volume with Overdredge" and multiplied by an overdredge factor of 2.0 to estimate the "High Volume 

with Overdredge"

EPA

3 ‐ Quantities above are rounded to the nearest whole number.
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.d

Table D2.d. Treatment and Disposal Quantities (continued)
Portland Harbor Superfund Site
Portland, Oregon

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Percentage of Area 7W NRC/NAPL PTW for No Treatment (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Percentage of Area 7W NRC/NAPL PTW for Ex Situ Thermal 

Treatment (at Subtitle C Facility) (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Percentage of Area 7W NRC/NAPL PTW for Ex Situ 

Stabilization/Solidification (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ No Treatment Required

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Volume of Sediments for No Treatment (CY) 14,711 14,711 14,711 14,711 14,711 14,711 14,711 14,711

Weight of Sediments for No Treatment (TON) 22,802 22,802 22,802 22,802 22,802 22,802 22,802 22,802

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Weight of Diatomaceous Earth for No Treatment Sediments (TON) 2,280 2,280 2,280 2,280 2,280 2,280 2,280 2,280

Volume of Diatomaceous Earth for No Treatment Sediments (CY) 8,770 8,770 8,770 8,770 8,770 8,770 8,770 8,770

Total Weight of No Treatment Sediments (with Diatomaceous 

Earth) (TON) 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082

Total Volume of No Treatment Sediments (with Diatomaceous 

Earth) (CY) 23,481 23,481 23,481 23,481 23,481 23,481 23,481 23,481

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW (continued)

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ Thermal Treatment at Subtitle C Facility

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Volume of Sediments for Thermal Treatment (CY) 14,711 14,711 14,711 14,711 14,711 14,711 14,711 14,711

Weight of Sediments for Thermal Treatment (TON) 22,802 22,802 22,802 22,802 22,802 22,802 22,802 22,802

Diatomaceous Earth Rate for  dewatering and material handling (% by 

weight) 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Weight of Diatomaceous Earth for Thermal Treatment Sediments 

(TON) 2,280 2,280 2,280 2,280 2,280 2,280 2,280 2,280

Volume of Diatomaceous Earth for Thermal Treatment Sediments 

(CY) 8,770 8,770 8,770 8,770 8,770 8,770 8,770 8,770

Total Weight of Thermal Treatment Sediments (with Diatomaceous 

Earth) (TON) 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082

Total Volume of Thermal Treatment Sediments (with Diatomaceous 

Earth) (CY) 23,481 23,481 23,481 23,481 23,481 23,481 23,481 23,481

Assumed Percentage of Thermal Desorption for Low End of 

Treatment Cost Range (%) 50% 50% 50% 50% 50% 50% 50% 50%

Assumed Percentage of Thermal Desorption for High End of 

Treatment Cost Range (%) 50% 50% 50% 50% 50% 50% 50% 50%

Weight of Thermal Treatment Sediments for Low End of Thermal 

Cost Range (TON) 12,541 12,541 12,541 12,541 12,541 12,541 12,541 12,541

Volume of Thermal Treatment Sediments for Low End of Thermal 

Cost Range (CY) 11,740 11,740 11,740 11,740 11,740 11,740 11,740 11,740

Weight of Thermal Treatment Sediments for High End of Thermal 

Cost Range (TON) 12,541 12,541 12,541 12,541 12,541 12,541 12,541 12,541

Volume of Thermal Treatment Sediments for High End of Thermal 

Cost Range (CY) 11,741 11,741 11,741 11,741 11,741 11,741 11,741 11,741

79171.3383.345.FSZ

EPA

Note: 

1 ‐ Total quantities are rounded up to the nearest whole number.

Note: 

1 ‐ Quantities above are rounded to the nearest whole number.

Portland Harbor FS
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.d

Table D2.d. Treatment and Disposal Quantities (continued)
Portland Harbor Superfund Site
Portland, Oregon

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ Stabilization/Solidification

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Volume of Sediments for Stabilization/Solidification Treatment (CY) 14,711 14,711 14,711 14,711 14,711 14,711 14,711 14,711

Weight of Sediments for Stabilization/Solidification Treatment 

(TON) 22,802 22,802 22,802 22,802 22,802 22,802 22,802 22,802

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Quicklime Amendment Rate for Stabilization/Solidification (% by 

weight) 6.9% 6.9% 6.9% 6.9% 6.9% 6.9% 6.9% 6.9%

Weight of Diatomaceous Earth for Stabilization/Solidification 

Sediments (TON) 1,140 1,140 1,140 1,140 1,140 1,140 1,140 1,140

Volume of Diatomaceous Earth for Stabilization/Solidification 

Sediments (CY) 4,385 4,385 4,385 4,385 4,385 4,385 4,385 4,385

Weight of Quicklime for Stabilization/Solidification Sediments 

(TON) 1,573 1,573 1,573 1,573 1,573 1,573 1,573 1,573

Volume of Quicklime for Stabilization/Solidification Sediments (CY) 575 575 575 575 575 575 575 575

Total Weight of Quicklime/Diatomaceous Earth Amended 

Sediments (TON) 25,515 25,515 25,515 25,515 25,515 25,515 25,515 25,515

Total Volume of Quicklime/Diatomaceous Earth Amended 

Sediments (CY) 19,671 19,671 19,671 19,671 19,671 19,671 19,671 19,671

Summary of Subtitle C Disposal and Ex Situ Treatment Volumes for Area 7W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Thermal Treatment Sediments for Low End of Thermal 

Cost Range (TON) 12,541 12,541 12,541 12,541 12,541 12,541 12,541 12,541

Weight of Thermal Treatment Sediments for High End of Thermal 

Cost Range (TON) 12,541 12,541 12,541 12,541 12,541 12,541 12,541 12,541

Weight of Quicklime for Stabilization/Solidification Sediments 

(TON) 1,573 1,573 1,573 1,573 1,573 1,573 1,573 1,573

Total Weight of Diatomaceous Earth for 7W PTW Sediments (TON) 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700

Total Volume of Diatomaceous Earth for 7W PTW Sediments (CY) 21,925 21,925 21,925 21,925 21,925 21,925 21,925 21,925

Total Weight of Amended Area 7W NRC/NAPL PTW for Subtitle C 

Disposal (TON) 75,679 75,679 75,679 75,679 75,679 75,679 75,679 75,679

Total Volume of Amended Area 7W NRC/NAPL PTW for Subtitle C 

Disposal (CY) 66,633 66,633 66,633 66,633 66,633 66,633 66,633 66,633

Quantities for Highly Toxic PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Highly Toxic PTW Volume Dredged Neat 89,474           119,999        202,602        518,050        522,211        527,223          524,534          514,758       

Low Highly Toxic PTW Volume with Overdredge 134,211         179,999        303,903        777,075        783,317        790,835          786,801          772,137       
High Highly Toxic PTW Volume with Overdredge 178,948         239,998        405,204        1,036,100    1,044,422    1,054,446      1,049,068      1,029,516   

 Highly Toxic PTW Dredged for Subtitle D Disposal (Not Including 

Riverbanks) (CY) 156,580 209,998 354,554 906,588 913,869 922,640 917,935 900,827

2 ‐ Dredge Volume Totals represent an average of the estimated Low and High Overdredge Volumes.

Portland Harbor FS

Note: 

1 ‐ Quantities with red bold formatting are cost estimate input values.

2 ‐ Total quantities are rounded up to the nearest whole number.

Notes:

1 ‐ Neat volumes are multiplied by an overdredge factor of 1.5 to estimate the "Low Volume with Overdredge" and multiplied by an overdredge factor of 2.0 to estimate the "High Volume 

with Overdredge"

3 ‐ Quantities above are rounded to the nearest whole number.

Note: 

1 ‐ Total quantities are rounded up to the nearest whole number.

79171.3383.345.FSZ

EPA
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.d

Table D2.d. Treatment and Disposal Quantities (continued)
Portland Harbor Superfund Site
Portland, Oregon

Subtitle D Disposal Quantities

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Volume of Riverbanks for Subtitle D (CY) 46,272            54,619            71,385            97,027            126,977          145,025          166,783          104,349         

Total Dredge for Subtitle D Disposal (CY) 426,324          548,696          982,600          1,828,333      4,392,720      7,205,851      29,271,268    1,557,268     

Total Dredge for Subtitle D Disposal (TON) 660,803          850,479          1,523,030      2,833,917      6,808,716      11,169,070    45,370,466    2,413,766     

2 ‐ Riverbank Quantities are presented in D2.b.

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Weight of Diatomaceous Earth for Subtitle D Materials (TON) 33,040 42,524 76,152 141,696 340,436 558,454 2,268,523 120,688

Volume of Diatomaceous Earth for Subtitle D Materials (CY) 127,077 163,554 292,893 544,985 1,309,370 2,147,900 8,725,089 464,185

Total Weight of Subtitle D Materials (with Diatomaceous Earth) 

(TON) 693,843 893,003 1,599,182 2,975,613 7,149,152 11,727,524 47,638,989 2,534,454

Total Volume of Subtitle D Materials (with Diatomaceous Earth) 

(CY) 553,401 712,250 1,275,493 2,373,318 5,702,090 9,353,751 37,996,357 2,021,453

Volumes for DMM Scenario 1 (CDF Option) Analysis

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Volume of Dredge Sediments for Subtitle D or CDF Disposal 

(including Riverbanks) (CY) 426,324          548,696          982,600          1,828,333      4,392,720      7,205,851      29,271,268    1,557,268     

Total Dredge for CDF Disposal (assumes no diatomaceous earth for 

CDF disposal) (CY) ‐                  ‐                  ‐                  670,000          670,000          670,000          670,000          670,000         

Total Dredge for Subtitle D Disposal (CY) 426,324          548,696          982,600          1,158,333      3,722,720      6,535,851      28,601,268    887,268         

Total Dredge for Subtitle D Disposal (TON) 660,803          850,479          1,523,030      1,795,417      5,770,216      10,130,570    44,331,966    1,375,266     

Diatomaceous Earth Rate for dewatering and material handling for 

Subtitle D materials (% by weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Weight of Diatomaceous Earth for Subtitle D Materials (TON) 33,040 42,524 76,152 89,771 288,511 506,529 2,216,598 68,763

Volume of Diatomaceous Earth for Subtitle D Materials (CY) 127,077 163,554 292,893 345,274 1,109,658 1,948,189 8,525,377 264,474

Total Weight of Subtitle D Materials (with Diatomaceous Earth) 

(TON) 693,843 893,003 1,599,182 1,885,188 6,058,727 10,637,099 46,548,564 1,444,029

Total Volume of Subtitle D Materials (with Diatomaceous Earth) 

(CY) 553,401 712,250 1,275,493 1,503,607 4,832,378 8,484,040 37,126,645 1,151,742

Note: 

1 ‐ Quantities with red bold formatting are cost estimate input values.

2 ‐ Total quantities are rounded up to the nearest whole number.

Portland Harbor FS

79171.3383.345.FSZ

Note:

1 ‐ The above calculation for total dredge volume for Subtitle D Disposal assumes that all NRC/NAPL PTW will be disposed at Subtitle C and everything else will be disposed at a Subtitle D 

facility or CDF.

EPA

Note: 

1 ‐ Quantities with red bold formatting are cost estimate input values.

2 ‐ Total quantities are rounded up to the nearest whole number.
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.e

Table D2.e. Armor Quantities
Portland Harbor Superfund Site

Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) ‐             ‐           ‐             NA NA NA NA NA

Engineered Cap (3ft) NA NA NA ‐             ‐             ‐               ‐              ‐            

Armored Cap (3ft) 107.4 196.3 514.8 1,007.4 11,529.6 17,803.7 28,277.8 1,433.3

Aquablok w/armor (1ft) 1,116.7 1,546.3 2,624.1 4,159.3 4,159.3 4,159.3 4,159.3 4,159.3

Aquablok w/beach mix (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Reactive Armored Cap (3ft) 4,637.0 5,514.8 7,218.5 12,274.1 17,033.3 20,377.8 24,303.7 13,448.1

Reactive Cap (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Significantly Augmented Reactive Cap (3ft) 970.4 970.4 970.4 970.4 970.4 970.4 970.4 970.4

Dredge w/Backfill + Beach Mix (6in) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive cap with Beachmix (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with residual layer (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer with Beachmix (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with significantly augmented reactive cap (3ft) 155.6 155.6 155.6 155.6 155.6 155.6 155.6 155.6

Dredge with significantly augmented reactive cap with Beachmix (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Confined Material Placement (CY) 6,988         8,384       11,484       18,567       33,849       43,467         57,867         20,167      

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Engineered Cap (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Armored Cap (3ft) 4,337.0 7,037.0 13,870.4 20,903.7 60,918.5 131,088.9 607,929.6 15,937.0

Aquablok w/armor (1ft) NA NA NA NA NA NA NA NA

Aquablok w/beach mix (1ft) NA NA NA NA NA NA NA NA

Reactive Armored Cap (3ft) 16,496.3 20,085.2 26,277.8 38,074.1 55,429.6 69,318.5 92,892.6 42,481.5

Reactive Cap (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Significantly Augmented Reactive Cap (3ft) NA NA NA NA NA NA NA NA

Dredge w/Backfill + Beach Mix (6in) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive cap with Beachmix (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with residual layer (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer with Beachmix (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with significantly augmented reactive cap (3ft) 135.2 135.2 135.2 135.2 135.2 135.2 135.2 135.2

Dredge with significantly augmented reactive cap with Beachmix (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Open Water Material Placement (CY) 20,969       27,258     40,284       59,113       116,484     200,543       700,958       58,554      

Summary of Armor Quantities
Total Armor Material Quantities (CY): 29,533       37,218     53,344       79,256       151,909     245,586       760,401       80,297      

Confined Armor Placement (CY): 6,988         8,384       11,484       18,567       33,849       43,467         57,867         20,167      

Open Water Armor Placement (CY): 20,969       27,258     40,284       59,113       116,484     200,543       700,958       58,554      

Armor for Capping Riverbanks (CY): 1,576         1,576       1,576         1,576         1,576         1,576           1,576           1,576        

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Total quantities are rounded up to nearest whole number.

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
In‐water Armor Material Quantities (CY) 28,000       36,000     52,000       78,000       150,000     244,000       759,000       79,000      

Riverbanks Armor Material Quantities (CY) 2,000         2,000       2,000         2,000         2,000         2,000           2,000           2,000        

Total Armor Material Quantities (CY) 30,000       37,000     53,000       79,000       152,000     246,000       760,000       80,000      

Notes:

1 ‐ Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Armor quantities are rounded to the nearest thousand.

Notes:

Confined Armor Placement Volumes (CY)

Open Water Armor Placement Volumes (CY)

Portland Harbor FS

79171.3383.345.FSZ

EPA
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.f

Table D2.f. Sand Quantities
Portland Harbor Superfund Site

Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Engineered Cap (3ft) ‐             ‐           ‐             88.9 122.2 600.0 933.3 88.9

Armored Cap (3ft) 214.8 392.6 1,029.6 2,014.8 23,059.3 35,607.4 56,555.6 2,866.7

Aquablok w/armor (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/beach mix (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Reactive Armored Cap (3ft) 4,637.0 5,514.8 7,218.5 12,274.1 17,033.3 20,377.8 24,303.7 13,448.1

Reactive Cap (3ft) 340.7 814.8 1,325.9 2,259.3 2,288.9 2,288.9 2,296.3 2,259.3

Significantly Augmented Reactive Cap (3ft) 1,940.7 1,940.7 1,940.7 1,940.7 1,940.7 1,940.7 1,940.7 1,940.7

Dredge w/Backfill + Beach Mix (6in) 1,294.9 1,570.9 2,473.6 5,471.2 9,665.6 13,180.2 2,131.1 5,471.2

Dredge w/Engineered Cap + Beach Mix (3ft) ‐             ‐           666.7 666.7 1,916.7 2,611.1 15,472.2 666.7

Dredge with reactive cap with Beachmix (3ft) 3,372.2 3,400.0 3,466.7 4,177.8 5,688.9 6,633.3 9,216.7 4,183.3

Dredge with residual layer (1ft) 48.1 55.6 155.6 429.6 1,440.7 1,803.7 2,959.3 444.4

Dredge with reactive residual layer (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer with Beachmix (1ft) 5,203.3 5,218.7 5,837.4 8,378.8 8,212.1 8,416.6 5,312.4 8,481.9

Dredge with significantly augmented reactive cap (3ft) 311.1 311.1 311.1 311.1 311.1 311.1 311.1 311.1

Dredge with significantly augmented reactive cap with Beachmix (3ft) 722.2 722.2 722.2 722.2 722.2 722.2 722.2 722.2

ENR in Swan Island 10,425.9 10,381.5 9,603.7 8,229.6 5,981.5 4,048.1 0.0 8,230        

Confined Material Placement (CY) 28,512       30,323     34,752       46,965       78,384       98,542         122,155       49,115      

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Engineered Cap (3ft) 4,100.0 7,655.6 18,611.1 19,755.6 46,000.0 78,466.7 216,500.0 8,066.7

Armored Cap (3ft) 8,674.1 14,074.1 27,740.7 41,807.4 121,837.0 262,177.8 ########## 31,874.1

Aquablok w/armor (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/beach mix (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Reactive Armored Cap (3ft) 16,496.3 20,085.2 26,277.8 38,074.1 55,429.6 69,318.5 92,892.6 42,481.5

Reactive Cap (3ft) 9,733.3 14,251.9 18,466.7 28,088.9 33,666.7 40,163.0 49,429.6 28,837.0

Significantly Augmented Reactive Cap (3ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Backfill + Beach Mix (6in) 7,081.1 12,763.5 25,024.2 39,897.2 63,803.3 88,344.6 265,531.0 30,118.3

Dredge w/Engineered Cap + Beach Mix (3ft) ‐             ‐           4,435.2 5,750.0 41,796.3 79,092.6 263,638.9 11,398.1

Dredge with reactive cap with Beachmix (3ft) 8,788.9 10,766.7 18,688.9 27,805.6 45,100.0 55,994.4 79,588.9 28,150.0

Dredge with residual layer (1ft) 44,148.1 55,051.9 83,870.4 208,992.6 448,248.1 674,522.2 ########## 150,944.4

Dredge with reactive residual layer (1ft) ‐             ‐           ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer with Beachmix (1ft) 14,981.6 17,200.2 19,586.9 33,101.1 37,165.3 37,760.8 35,128.1 37,133.5

Dredge with significantly augmented reactive cap (3ft) 270.4 270.4 270.4 270.4 270.4 270.4 270.4 270.4

Dredge with significantly augmented reactive cap with Beachmix (3ft) 2,696.3 2,696.3 2,696.3 2,696.3 2,696.3 2,696.3 2,696.3 2,696.3

ENR in Swan Island 150,559.3 146,681.5 130,763.0 88,288.9 39,559.3 27,392.6 0.0 88,289      

Open Water Material Placement (CY) 267,530     301,497  376,432     534,528     935,573     1,416,200   4,383,924   460,260    

1 ‐ Cells highlighted in Yellow are direct output quantities from R code.

2 ‐ Total quantities are rounded up to nearest whole number.

Portland Harbor FS

79171.3383.345.FSZ

EPA

Open Water Sand Placement Volumes (CY)

Confined Sand Placement Volumes (CY)

Notes:
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.f

D2.f. Sand Quantities (continued)
Portland Harbor Superfund Site

Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Significantly Augmented Reactive Cap (3ft) 2,749.4 2,749.4 2,749.4 2,749.4 2,749.4 2,749.4 2,749.4 2,749.4

Dredge with significantly augmented reactive cap (3ft) 440.7 440.7 440.7 440.7 440.7 440.7 440.7 440.7

Dredge with significantly augmented reactive cap with Beachmix (3ft) 78.7 78.7 78.7 78.7 78.7 78.7 78.7 78.7

Volume of Low Permeability Sand, Confined Placement (CY): 3,269         3,269       3,269         3,269         3,269         3,269           3,269           3,269        

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Significantly Augmented Reactive Cap (3ft) NA NA NA NA NA NA NA NA

Dredge with significantly augmented reactive cap (3ft) 383.0 383.0 383.0 383.0 383.0 383.0 383.0 383.0

Dredge with significantly augmented reactive cap with Beachmix (3ft) 293.8 293.8 293.8 293.8 293.8 293.8 293.8 293.8

Volume of Low Permeability Sand, Open Water Placement (CY): 677              677            677              677              677              677              677              677             

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Summary of Sand Quantities
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

In‐water Sand Material Quantities (including reactive layer mixing 

sand) (CY) 349,436       392,205    494,347       663,470       1,126,206   1,659,415   4,718,857   594,923      

In‐water Low Permeability Sand Material Quantities (CY) 3,946         3,946       3,946         3,946         3,946         3,946           3,946           3,946        

Riverbanks Sand Material Quantities (CY) 37,580       43,791     56,266       75,345       97,629       111,058       127,247       80,793      

Riverbanks Low Permeability Sand Material Quantities (CY) 4,465         4,465       4,465         4,465         4,465         4,465           4,465           4,465        

Total Sand Material Quantities (does not include Low Permeability 

Sand) (CY) 387,016       435,996    550,613       738,815       1,223,835   1,770,473   4,846,104   675,716      

Total Low Permeability Sand Material Quantities (CY) 8,411         8,411       8,411         8,411         8,411         8,411           8,411           8,411        

1 ‐ Total quantities are rounded up to nearest whole number.

Cost Estimate Quantity Assumptions
1. For purposes of estimating costs, total sand quantities presented below are assumed to include low permeability sand.

2. Sand quantities (materials, placement and mixing) for reactive layers is presented in D2.g, and not included in the totals presented below.

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Total Sand Material Quantities, Including Low Permeability Sand (CY) 342,033       384,021    475,860       665,248       1,119,996   1,634,210   4,641,736   598,578      
Confined Placement of Sand, Including Low Permeability Sand (CY) 31,781       33,592     38,021       50,234       81,653       101,811       125,424       52,384      

Open Water Placement of Sand, Including Low Permeability Sand 

(CY) 268,207       302,174    377,109       535,205       936,250       1,416,877   4,384,601   460,937      

Sand for Backfill and Capping Riverbanks, Including Low Permeability 

Sand (CY) 42,045         48,255       60,730         79,809         102,093       115,522       131,711       85,257        

1 ‐ Total quantities are rounded up to nearest whole number.

2 ‐ Quantities with red bold formatting are cost estimate input values.

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
In‐water Sand Material Quantities (including reactive layer mixing 

sand) (CY) 349,000       392,000    494,000       663,000       1,126,000   1,659,000   4,719,000   595,000      

In‐water Low Permeability Sand Material Quantities (CY) 3,900         3,900       3,900         3,900         3,900         3,900           3,900           3,900        

Riverbanks Sand Material Quantities (CY) 38,000       44,000     56,000       75,000       98,000       111,000       127,000       81,000      

Riverbanks Low Permeability Sand Material Quantities (CY) 4,500         4,500       4,500         4,500         4,500         4,500           4,500           4,500        

Total Sand Material Quantities (does not include Low Permeability 

Sand) (CY) 387,000       436,000    550,000       738,000       1,224,000   1,770,000   4,846,000   676,000      

Total Low Permeability Sand Material Quantities (CY) 8,400         8,400       8,400         8,400         8,400         8,400           8,400           8,400        

Notes:

1 ‐ Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Low permeability sand quantities are rounded to nearest hundred. Sand quantities are rounded to the nearest thousand.

Portland Harbor FS

79171.3383.345.FSZ

Notes:

Notes:

Notes:

EPA

Low Permeability Sand, Open Water Placement Volumes (CY)

Low Permeability Sand, Confined Placement Volumes (CY)
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.g

Table D2.g. Carbon/Reactive Material Quantities
Portland Harbor Superfund Site

Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Aquablok w/armor (1ft) 1,281.4 1,774.4 3,011.1 4,772.8 4,772.8 4,772.8 4,772.8 4,772.8

Aquablok w/beach mix (1ft) 352.8 469.6 677.9 907.4 907.4 907.4 907.4 907.4

Confined Material Placement (TON) 1,635         2,244         3,689         5,681         5,681         5,681           5,681          5,681        

Confined AquaBlok Placement (CY): 1,425         1,956         3,215         4,951         4,951         4,951           4,951          4,951        

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Total quantities are rounded up to nearest whole number.

3 ‐ Per Vendor Information provided 7/21/2015, AquaBlok density is 85 lb per cubic foot. Total confined aquablok quantities rounded up to nearest whole number

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) 5,232.8 3,914.7 2,497.7 NA NA NA NA NA

Engineered Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Armored Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/armor (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/beach mix (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Reactive Armored Cap (3ft) 10,260.5 12,429.2 16,262.9 24,444.7 35,181.8 43,548.8 56,900.4 27,154.6

Reactive Cap (3ft) 2,445.6 3,657.5 4,804.8 7,367.2 8,728.5 10,305.5 12,556.8 7,548.8

Significantly Augmented Reactive Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Backfill + Beach Mix (6in) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive cap with Beachmix (3ft) 3,936.3 4,585.4 7,171.2 10,352.2 16,439.1 20,271.1 28,744.2 10,465.5

Dredge with residual layer (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer (1ft) 23,766.8 27,035.9 41,752.4 25,570.4 36,476.5 52,838.3 93,725.8 24,887.1

Dredge with reactive residual layer with Beachmix (1ft) 4,792.2 5,414.4 6,063.5 9,697.7 9,201.4 9,690.5 9,057.5 10,749.6

Site Wide AquaGate Material Quantities (TON) 50,435       57,038       78,553       77,433       106,028     136,655       200,985       80,806      

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Total quantities are rounded up to nearest whole number.

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) 1,130.8 889.0 458.8 NA NA NA NA NA

Engineered Cap (3ft) NA NA NA ‐             ‐             ‐               ‐              ‐            

Armored Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/armor (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/beach mix (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Reactive Armored Cap (3ft) 2,383.4 2,834.6 3,710.3 6,308.9 8,755.1 10,474.2 12,492.1 6,912.3

Reactive Cap (3ft) 87.6 209.4 340.8 580.6 588.2 588.2 590.1 580.6

Significantly Augmented Reactive Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Backfill + Beach Mix (6in) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive cap with Beachmix (3ft) 1,155.5 1,165.1 1,187.9 1,431.6 1,949.4 2,273.0 3,158.2 1,433.5

Dredge with residual layer (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer (1ft) 1,113.7 1,189.8 1,191.7 1,128.9 1,184.1 1,328.8 1,368.8 1,151.7

Dredge with reactive residual layer with Beachmix (1ft) 1,079.4 1,121.3 1,229.8 1,814.2 1,393.5 1,534.4 1,311.7 1,812.3

Dredge with significantly augmented reactive cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with significantly augmented reactive cap with Beachmix (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

ENR in Swan Island ‐             ‐             ‐             ‐             ‐             ‐               NA ‐            

Confined Sand Material Volume for Mixing and Placement of 

Reactive Layers with AquaGate (CY): 6,951           7,410           8,120           11,265         13,871         16,199         18,921         11,891        

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Total quantities are rounded up to nearest whole number.

Aquablok Confined Placement Quantities (TON)

Portland Harbor FS

79171.3383.345.FSZ

EPA

Notes:

AquaGate Material Quantities (TON)

Sand for Mixing with AquaGate, Confined Placement (CY)

Notes:

Notes:
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.g

Table D2.g. Carbon/Reactive Material Quantities (continued)
Portland Harbor Superfund Site

Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) 4,409.0 3,255.3 2,185.5 NA NA NA NA NA

Engineered Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Armored Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/armor (1ft) NA NA NA NA NA NA NA NA

Aquablok w/beach mix (1ft) NA NA NA NA NA NA NA NA

Reactive Armored Cap (3ft) 8,479.1 10,323.8 13,506.8 19,570.1 28,490.8 35,629.7 47,746.8 21,835.5

Reactive Cap (3ft) 2,501.5 3,662.7 4,745.9 7,218.8 8,652.3 10,321.9 12,703.4 7,411.1

Significantly Augmented Reactive Cap (3ft) NA NA NA NA NA NA NA NA

Dredge w/Backfill + Beach Mix (6in) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive cap with Beachmix (3ft) 3,011.7 3,689.4 6,404.1 9,528.0 15,454.3 19,187.4 27,272.5 9,646.1

Dredge with residual layer (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer (1ft) 24,047.6 27,432.4 43,010.4 25,941.8 37,432.5 54,609.6 97,856.1 25,195.5

Dredge with reactive residual layer with Beachmix (1ft) 3,994.0 4,610.8 5,189.5 8,452.4 8,347.7 8,724.7 8,277.3 9,568.0

Dredge with significantly augmented reactive cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with significantly augmented reactive cap with Beachmix (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

ENR in Swan Island ‐             ‐             ‐             ‐             ‐             ‐               NA ‐            

Open Water Sand Material Quantity for Mixing and Placement of 

Reactive Layers with AquaGate (CY): 46,443         52,975         75,043         70,712         98,378         128,474       193,857       73,657        

Total Material Quantity of Sand for Reactive Layer with AquaGate 

(CY):
53,394         60,385         83,163         81,977         112,249       144,673       212,778       85,548        

Summary of Carbon/Reactive Material Quantities
Total AquaGate Material Quantities (TON): 50,435       57,038       78,553       77,433       106,028     136,655       200,985       80,806      

Total Sand for Mixing Material Quantities (CY): 53,394       60,385       83,163       81,977       112,249     144,673       212,778       85,548      

Confined Placement and Mixing Volumes for AquaGate Reactive 

Layers (CY): 13,524         14,417         15,798         21,917         26,987         31,516         36,812         23,135        

Open Water Placement and Mixing Volumes for AquaGate Reactive 

Layers (CY): 90,357         103,065       145,999       137,572       191,397       249,950       377,154       143,302      

Total Aquablok Material Quantities (TON): 1,635         2,244         3,689         5,681         5,681         5,681           5,681          5,681        

Confined AquaBlok Placement (CY): 1,425         1,956         3,215         4,951         4,951         4,951           4,951          4,951        

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Total quantities are rounded up to nearest whole number.

3 ‐ Per Vendor Information provided 7/21/2015, AquaGate+PAC10% constitutes 48.6% of the total volume.

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
In‐water Aquablok Material Quantities (TON): 1,600         2,200         3,700         5,700         5,700         5,700           5,700          5,700        

In‐water AquaGate Material Quantities (TON): 50,000       57,000       79,000       78,000       106,000     137,000       201,000       81,000      

Riverbank Aquablok Material Quantities (TON): ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Riverbank AquaGate Material Quantities (TON): ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Total Aquablok Material Quantities (TON): 1,600         2,200         3,700         5,700         5,700         5,700           5,700          5,700        

Total AquaGate Material Quantities (TON): 50,000       57,000       79,000       78,000       106,000     137,000       201,000       81,000      

Notes:

1 ‐ Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Aquablok quantities are rounded to nearest hundred. AquaGate quantities are rounded to the nearest thousand.

Notes:

Sand for Mixing with AquaGate, Open Water Placement (CY)

Portland Harbor FS

79171.3383.345.FSZ

EPA
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/7/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.h

Table D2.h. Beach Mix Quantities
Portland Harbor Superfund Site

Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) ‐             ‐             ‐             NA NA NA NA NA

Engineered Cap (3ft) NA NA NA ‐             ‐             ‐               ‐              ‐            

Armored Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/armor (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/beach mix (1ft) 307.4 409.3 590.7 790.7 790.7 790.7 790.7 790.7

Reactive Armored Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Reactive Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Significantly Augmented Reactive Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge w/Backfill + Beach Mix (6in) 229.6 333.3 440.7 964.8 1,559.3 2,225.9 357.4 964.8

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA 133.3 133.3 383.3 522.2 3,094.4 133.3

Dredge with reactive cap with Beachmix (3ft) 1,124.1 1,133.3 1,155.6 1,392.6 1,896.3 2,211.1 3,072.2 1,394.4

Dredge with residual layer (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer with Beachmix (1ft) 1,050.0 1,090.7 1,196.3 1,764.8 1,355.6 1,492.6 1,275.9 1,763.0

Dredge with significantly augmented reactive cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with significantly augmented reactive cap with Beachmix (3ft) 27.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8

Confined Material Placement (CY) 2,739         2,995         3,545         5,075         6,013         7,271           8,619          5,075        

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Broadcast GAC (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Engineered Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Armored Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Aquablok w/armor (1ft) NA NA NA NA NA NA NA NA

Aquablok w/beach mix (1ft) NA NA NA NA NA NA NA NA

Reactive Armored Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Reactive Cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Significantly Augmented Reactive Cap (3ft) NA NA NA NA NA NA NA NA

Dredge w/Backfill + Beach Mix (6in) 2,018.5 3,374.1 6,003.7 9,931.5 12,985.2 18,720.4 41,705.6 7,833.3

Dredge w/Engineered Cap + Beach Mix (3ft) NA NA 887.0 1,150.0 8,359.3 15,818.5 52,727.8 2,279.6

Dredge with reactive cap with Beachmix (3ft) 2,929.6 3,588.9 6,229.6 9,268.5 15,033.3 18,664.8 26,529.6 9,383.3

Dredge with residual layer (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer (1ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with reactive residual layer with Beachmix (1ft) 3,885.2 4,485.2 5,048.1 8,222.2 8,120.4 8,487.0 8,051.9 9,307.4

Dredge with significantly augmented reactive cap (3ft) ‐             ‐             ‐             ‐             ‐             ‐               ‐              ‐            

Dredge with significantly augmented reactive cap with Beachmix (3ft) 103.7 103.7 103.7 103.7 103.7 103.7 103.7 103.7

Open Water Material Placement (CY) 8,938         11,552       18,273       28,676       44,602       61,795         129,119       28,908      

Summary of Beachmix Quantities
Total Beachmix Material Quantities (CY): 18,563       22,675       32,441       48,189       69,510       90,647         162,557       49,511      

Confined Beachmix Placement (CY): 2,739         2,995         3,545         5,075         6,013         7,271           8,619          5,075        

Open Beachmix Placement (CY): 8,938         11,552       18,273       28,676       44,602       61,795         129,119       28,908      

Beachmix for Capping Riverbanks (CY): 6,886         8,128         10,623       14,438       18,895       21,581         24,819         15,528      

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Total quantities are rounded up to nearest whole number.

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
In‐water Beach Mix Material Quantities (CY) 12,000       15,000       22,000       34,000       51,000       69,000         138,000       34,000      

Riverbanks Beach Mix Material Quantities (CY) 7,000         8,000         11,000       14,000       19,000       22,000         25,000         16,000      

Total Beach Mix Material Quantities (CY) 19,000       23,000       32,000       48,000       70,000       91,000         163,000       50,000      

Notes:

1 ‐ Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Beach mix quantities are rounded to the nearest thousand.

Notes:

Confined Beachmix Placement Volumes (CY)

Open Water Beachmix Placement Volumes (CY)

Portland Harbor FS

79171.3383.345.FSZ

EPA
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Table D2.i. Organoclay Quantities
Portland Harbor Superfund Site

Portland, Oregon

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Significantly Augmented Reactive Cap (3ft) 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20

Dredge with significantly augmented reactive cap (3ft) 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19

Dredge with significantly augmented reactive cap with Beachmix (3ft) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Confined Material Placement (AC) 1.5              1.5              1.5              1.5              1.5              1.5                1.5               1.5             

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Dredge with significantly augmented reactive cap (3ft) 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17

Dredge with significantly augmented reactive cap with Beachmix (3ft) 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13

Open Water Material Placement (AC) 0.3              0.3              0.3              0.3              0.3              0.3                0.3               0.3             

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Significantly Augmented Reactive Cap (3ft) 161.73 161.73 161.73 161.73 161.73 161.73 161.73 161.73

Dredge with significantly augmented reactive cap (3ft) 25.93 25.93 25.93 25.93 25.93 25.93 25.93 25.93

Dredge with significantly augmented reactive cap with Beachmix (3ft) 4.63 4.63 4.63 4.63 4.63 4.63 4.63 4.63

Confined Material Placement (CY) 192.3         192.3         192.3         192.3         192.3         192.3           192.3          192.3        

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Dredge with significantly augmented reactive cap (3ft) 22.53 22.53 22.53 22.53 22.53 22.53 22.53 22.53

Dredge with significantly augmented reactive cap with Beachmix (3ft) 17.28 17.28 17.28 17.28 17.28 17.28 17.28 17.28

Open Water Material Placement (CY) 39.9           39.9           39.9           39.9           39.9           39.9             39.9            39.9          

Summary of Organoclay Quantities
Confined Organoclay Mat Placement (AC): 1.5              1.5              1.5              1.5              1.5              1.5                1.5               1.5             

Open Organoclay Mat Placement (AC): 0.3              0.3              0.3              0.3              0.3              0.3                0.3               0.3             

Organoclay Mat Layer for Riverbanks (AC): 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Total Organoclay Mat Material Quantities (AC): 4                 4                 4                 4                 4                  4                   4                  4                

In‐Water Organoclay Mat Material Quantities (CY): 233            233            233            233            233            233              233             233           

Total Organoclay Mat Material Quantities, Including Riverbanks (CY): 496            496            496            496            496            496              496             496           

Total Organoclay Mat Material Quantities (SF): 174,300     174,300     174,300     174,300     174,300     174,300       174,300       174,300    

Notes:

1 ‐ Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

2 ‐ Total quantities are rounded up to nearest whole number.

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
In‐water Organoclay Mat Material Quantities (CY) 230            230            230            230            230            230              230             230           

Riverbanks Organoclay Material Quantities (CY) 260            260            260            260            260            260              260             260           

Total Organoclay Material Quantities (CY) 490            490            490            490            490            490              490             490           

Notes:

1 ‐ Green bold quantities are presented in Section 3 Text and Tables.

2 ‐ Organoclay quantities are rounded to the nearest ten.

Confined Organoclay Placement Area (CY)

Open Water Organoclay Placement Area (CY)

Portland Harbor FS

79171.3383.345.FSZ

EPA

Confined Organoclay Placement Area (AC)

Open Water Organoclay Placement Area (AC)
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Table D2.j. Erosion Control and Obstruction Quantities
Portland Harbor Superfund Site

Portland, Oregon

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
2333 2484 2654 3662 7032 7355 3013 3186
303 2011 1248 1331 914 3653 2495 1258

303 833 758 2556 3297 2403 595
329 1165 1159 1979 2762 1007
1244 2380

1370
2285
2674
2595
4558
2418
676

815 470 1576 465 3455 779 1445
604 353 564 2927 4502 1416 491
261 680 391 3783 10785 945 333
786 2287 624 2384 2495 708

3289 3019 2603 3171
1602 3202 1812 2872

1903 1647 878
1225
2521
2262
2237
2091
1172

3514 3705 3863 962 4237 5227 1329 902
1748 2088 2549 4023 2642 2557 2540 1898
1585 1855 3558 2507 898 1549 2407 10592

5513 1358 3073 479 2908 399
2635 3199 2869 3154

3098 1701
932
2322
1750
2476
1387
849

1264 1180 1259 1275 1285 1192 1588 1278
2983 1571 3186 7215 1349 2225 2394 1450

3139 1118 1523 1591 2451 2592 7096
286 805 938 998 2220 1235

8537 8669 829
1697
3084
2413
3038
1860

2572 2865 2874 1412 525 524 1261 766
3683 6860 6985 2400 592

1447 2196 2206 1178
498 2301 3718

1792
944
2553
2565
3146

Total 16,302 29,466 28,505 42,360 65,925 76,543 117,472 47,048

Notes:

1 ‐ Quantities estimated using the technology assignment figures.

Portland Harbor FS

79171.3383.345.FSZ

EPA

Length of Silt Curtain By Rivermile Section (LF)

Rivermile 1.9 to 4

Rivermile 4 to 6

Rivermile 6 to 8

Rivermile 10 to 12

Rivermile 8 to 10
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Table D2.j. Erosion Control Quantities (continued)
Portland Harbor Superfund Site

Portland, Oregon

River Section Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
Rivermile 1.9 to 4 2,636 4,798 6,308 6,916 11,661 16,284 29,629 6,046

Rivermile 4 to 6 0 2,466 3,790 8,046 17,683 18,742 23,205 9,898

Rivermile 6 to 8 6,847 13,161 9,970 11,485 14,049 15,779 23,755 13,791

Rivermile 8 to 10 4,247 6,176 5,563 10,818 13,700 15,535 21,715 11,059

Rivermile 10 to 12 2,572 2,865 2,874 5,095 8,832 10,203 19,168 6,254

Total Silt Curtain Length (LF) 17,500 30,000 30,000 42,500 67,500 77,500 117,500 47,500

Notes:

1 ‐ Quantities estimated using the technology assignment figures.

2 ‐ Total is rounded up to nearest 2,500

3 ‐ Quantities with red bold formatting are cost estimate input values.

Area Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000

2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500

Total Sheet Pile Length (LF) 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500

Notes:

1 ‐ Quantities estimated using the technology assignment figures.

2 ‐ Total is rounded up to nearest 2,500

3 ‐ Quantities with red bold formatting are cost estimate input values.

D2.k. Obstruction Quantities
Portland Harbor Superfund Site

Portland, Oregon

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
Piles for Removal and Replacement (EA) 391 441 748 1,818 2,418 2,640 3,618 1,738

Structures for Relocation (EA) 7 8 8 8 9 10 10 9

Notes:

1 ‐ Quantity estimated using the technology assignment footprints.

2 ‐ Quantities with red bold formatting are cost estimate input values.

Rivermile 6 to 8  

Length of Sheet Pile by Area (LF)

Length of Silt Curtains by River Section

Portland Harbor FS

79171.3383.345.FSZ

EPA
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Table D2.l. Institutional Control Quantities
Portland Harbor Superfund Site

Portland, Oregon

Initial Establishment of Institutional Controls

1 Full‐Time Equivalent (FTE) = 2,080 HR (approximately 1 calendar year of work hours)

Information Devices ‐ Fish Consumption Advisory

FTE Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
Project Manager 1 2,080 2,080 2,080 2,080 2,080 2,080 2,080 2,080

Environmental Engineer 0.5 1,040 1,040 1,040 1,040 1,040 1,040 1,040 1,040

Environmental Scientist 0.5 1,040 1,040 1,040 1,040 1,040 1,040 1,040 1,040

Clerk, Typist 0.25 520 520 520 520 520 520 520 520

Environmental Lawyer 0.125 260 260 260 260 260 260 260 260

Paralegal 0.125 260 260 260 260 260 260 260 260

Total 2.5 5,200 5,200 5,200 5,200 5,200 5,200 5,200 5,200

Assumed Sign Placement Productivity, HR/EA: 0.5 Assumes placement of 1 sign per 0.5 hours

Assumed Field Technicians per Sign Placement Crew, EA: 2

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
50 50 50 50 50 50 50 50

50 50 50 50 50 50 50 50

1 1 1 1 1 1 1 1

Information Devices ‐ Regulated Navigation Area (RNA) Setup

Total Cap Monitoring 76 91 132 146 234 340 806 148

Assumed Buoy Placement Density, EA/AC: 1 Assumed based on irregular shape of caps

Buoys Required 76 91 132 146 234 340 806 148

Assumed Buoy Placement Productivity, HR/EA: 2 Assumes placement of 1 buoy per 2 hours

EA/Crew Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
Boat 1 152 182 264 292 468 680 1,612 296

Boat Operator 1 152 182 264 292 468 680 1,612 296

Field Technician 2 304 364 528 584 936 1,360 3,224 592

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
200 200 200 200 200 200 200 200

150 150 150 150 150 150 150 150

40 40 40 40 40 40 40 40

390 390 390 390 390 390 390 390

Note:

1 ‐ Red bold formatted titles indicate cost estimate input values.

Project Manager

Environmental Engineer

Sign Placement (HR)

Portland Harbor FS

79171.3383.345.FSZ

EPA

Professional Labor Hours (HR)

Clerk, Typist

Materials

Signs (EA)

Production & Copies for Advisories (YR)

Total Cap Area for RNA Setup (AC)

Total Buoys for RNA Setup (EA)

Buoy Placement (HR)

Professional Labor Hours (HR)

Total
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Table D2.l. Institutional Control Quantities (continued)
Portland Harbor Superfund Site

Portland, Oregon

Initial Establishment of Institutional Controls (continued)

Proprietary Controls

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
14 16 25 36 52 58 66 37

1
 ‐ Number of dock structures estimated using Google Earth

HR/Dock Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
Environmental Lawyer 150 2,100 2,400 3,750 5,400 7,800 8,700 9,900 5,550

Paralegal 200 2,800 3,200 5,000 7,200 10,400 11,600 13,200 7,400

Clerk, Typist 100 1,400 1,600 2,500 3,600 5,200 5,800 6,600 3,700

Total 450 6,300 7,200 11,250 16,200 23,400 26,100 29,700 16,650

Enforcement Tools

FTE Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
Project Manager 0.125 260 260 260 260 260 260 260 260

Environmental Lawyer 1 2,080 2,080 2,080 2,080 2,080 2,080 2,080 2,080

Paralegal 2 4,160 4,160 4,160 4,160 4,160 4,160 4,160 4,160

Clerk, Typist 0.125 260 260 260 260 260 260 260 260

Total 3.25 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760

Evaluating and Updating Institutional Controls
Costs assume evaluating and updating institutional controls every 5 years.

Information Devices ‐ Fish Consumption Advisory (Evaluating and Updating)

Assumed Percentage of Initial Implementation for Updating, %: 10% Assumes 10% of initial costs for updating periodically

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
208 208 208 208 208 208 208 208

104 104 104 104 104 104 104 104

104 104 104 104 104 104 104 104

52 52 52 52 52 52 52 52

26 26 26 26 26 26 26 26

26 26 26 26 26 26 26 26

520 520 520 520 520 520 520 520

Assumed Percentage of Signs Replaced, %: 100% Assumes replacement of 100% of signs every 5 years

Assumed Sign Placement Productivity, HR/EA: 0.5 Assumes placement of 1 sign per 0.5 hours

Assumed Field Technicians per Sign Placement Crew, EA: 2

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
50 50 50 50 50 50 50 50

50 50 50 50 50 50 50 50

5 5 5 5 5 5 5 5

Professional Labor Hours (HR)

Paralegal

Professional Labor Hours (HR)

Portland Harbor FS

Approximate Number of Dock Structures (EA) 1 

79171.3383.345.FSZ

EPA

Sign Placement (HR)

Dock Structures

Total

Professional Labor Hours (HR)

Environmental Scientist

Clerk, Typist

Environmental Lawyer

Project Manager

Environmental Engineer

Materials

Signs (EA)

Production & Copy of Pamphlets/Brochures (YR)

Portland Harbor FS Appendix D Page 24 of 40



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 3/1/2016

CLIENT: CHECKED BY: AB

WRKSHT NO. : D2.l

Table D2.l. Institutional Control Quantities (continued)
Portland Harbor Superfund Site

Portland, Oregon

Information Devices ‐ Regulated Navigation Area (RNA) Setup (Evaluating and Updating)

Assumed Percentage of Buoys Replaced, %: 100% Assumes replacement of 100% of buoys every 5 years

Buoys Required 76 91 132 146 234 340 806 148

Assumed Buoy Placement Productivity, HR/EA: 2 Assumes placement of 1 buoy per 2 hours

EA/Crew Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
Boat 1 152 182 264 292 468 680 1,612 296

Boat Operator 1 152 182 264 292 468 680 1,612 296

Field Technician 2 304 364 528 584 936 1,360 3,224 592

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
200 200 200 200 200 200 200 200

150 150 150 150 150 150 150 150

40 40 40 40 40 40 40 40

390 390 390 390 390 390 390 390

Proprietary Controls (Evaluating and Updating)

Assumed Percentage of Initial Implementation for Updating, %: 10% Assumes 10% of initial costs for updating periodically

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
210 240 375 540 780 870 990 555

280 320 500 720 1,040 1,160 1,320 740

140 160 250 360 520 580 660 370

630 720 1,125 1,620 2,340 2,610 2,970 1,665

Enforcement Tools (Evaluating and Updating)

Assumed Percentage of Initial Implementation for Updating, %: 10% Assumes 10% of initial costs for updating periodically

Alt B Alt C Alt D Alt E Alt F Alt G Alt H Alt I
26 26 26 26 26 26 26 26

208 208 208 208 208 208 208 208

416 416 416 416 416 416 416 416

26 26 26 26 26 26 26 26

676 676 676 676 676 676 676 676

Note:

1 ‐ Red bold formatted titles indicate cost estimate input values.

Paralegal

Portland Harbor FS

79171.3383.345.FSZ

Buoy Placement (HR)

Total Buoys for RNA Setup (EA)

Clerk, Typist

Total

EPA

Professional Labor Hours (HR)

Professional Labor Hours (HR)

Project Manager

Environmental Lawyer

Total

Environmental Lawyer

Paralegal

Clerk, Typist

Professional Labor Hours (HR)

Project Manager

Environmental Engineer

Clerk, Typist

Total
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Table D2.m. Monitoring Quantities
Portland Harbor Superfund Site

Portland, Oregon

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Area for Cap Monitoring (AC): 76 91 132 146 234 340 806 148

Total Area for Porewater Reactive Layer Monitoring (AC): 70 79 108 109 146 185 267 114

Total Area for MNR/ENR/Broadcast GAC (AC): 2,073 2,051 1,991 1,898 1,662 1,411 0 1,937

1 ‐ Quantities with red bold formatting are cost estimate input values.

Table D2.n. Mitigation Quantities

Technology Assignment Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Armored Cap (3ft) 2.35 3.35 5.34 7.36 25.85 47.02 127.78 5.39

Aquablok w/armor (1ft) 1.04 1.41 2.04 2.61 2.61 2.61 1.04 2.61

Reactive Armored Cap (3ft) 7.95 9.83 13.41 21.19 28.04 32.90 40.99 22.66

Significantly Augmented Reactive Cap (3ft) 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Dredge with significantly augmented reactive cap (3ft) 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34

1 ‐ Cells highlighted in yellow are direct output quantities from R code.

Areas with Armoring (AC): 13               16               23               33               58               84                 172             32              

Riverbank Areas with Armoring (AC): 2                 2                 2                 2                 2                  2                   2                  2                

Total Mitigation Area (AC): 15               18               25               35               60               86                 174             34              

1 ‐ Quantities with red bold formatting are cost estimate input values.

2 ‐ Quantities for Armoring, Riverbank Areas with Armoring, and Total Mitigation Area are rounded up to the nearest whole number.

3 ‐ Calculations for riverbank areas by technology assignment are presented in worksheet D2.b.

Notes:

2 ‐ Quantities above represent only those areas with an armoring layer.

Notes:

NMFS Shallow Area in Acres (Above ‐13 ft NAVD 88)

Portland Harbor FS

79171.3383.345.FSZ

EPA

Notes:

2 ‐ Quantities for Total Areas for Cap Monitoring, Porewater Reactive Layer Monitoring, and MNR/ENR/Broadcast GAC include both the in‐water areas  (See worksheet D2.a) 

and also the riverbank areas (See worksheet D2.b).  The summation of these quantities are rounded up to the nearest whole number.
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PROJECT: COMPUTED BY : JN CHECKED BY: MS

JOB NO.: DATE : 5/13/2016 DATE : 5/16/2016

CLIENT: WRKSHT NO. : D2.o

Table D2.o. Truck, Rail, Barge Size Assumptions
Portland Harbor Superfund Site

Portland, Oregon

Truck, Rail, Barge Size Assumptions

Transportation Method Assumptions

Super Jumbo Barge  Dimensions

Length Width Depth Weight Volume

FT TON CY

Low End 250 40 9 2500 3333

High End 290 52 9 3000 5027

Source: River Mechanics (2002) ‐ Pierre Julien

Density (TON/CY) > 0.76 means capacity is limited by weight for low end

Density (TON/CY) < 0.76 means capacity is limited by volume for low end

Rail Gondola Capacity

Weight Volume

TON CF CY

65' Gondola 100‐110 3242 120

Source: Standard Railroad Equipment Sizes ‐ CSX Website

Density (TON/CY) > 0.83 means capacity is limited by weight for 65' gondola

Density (TON/CY) < 0.83 means capacity is limited by volume

Density Calculations
Dredged Sediment Density, TON/CY: 1.55 See Appendix D2.d, no diatomaceous earth for CDF disposal

Subtitle C

Density of Sub C Waste w/Diatomaceous Earth Only, TON/CY: 1.07 DE Application Rate = 10%

Density of Sub C Waste w/Diatomaceous Earth & Quicklime, TON/CY: 1.30 DE Application Rate = 5%; Quicklime Application Rate = 6.9%

Subtitle D

Density of Sub D Waste w/DE, TON/CY: 1.25 DE Application Rate = 5% for all Sub D Material

Waste Amendment Materials

Diatomaceous Earth Density (LB/CF): 19 Source: MSDS (Wet Bulk Density)

Diatomaceous Earth Density (TON/CY): 0.26

Quicklime Density (g/cm3): 3.25 Source: Vendor Website ‐ Quicklime Safety Data Sheet

Quicklime Density (TON/CY): 2.74

Capping/Backfill Materials

Capping/Backfill

Density of Sand (dry), LB/LCY: 2,400 Caterpillar Performance Handbook, edition 3.1

Density of Sand (dry), TON/LCY: 1.20

Density of Riprap, LB/LCY: 2,700 Caterpillar Performance Handbook, edition 3.1

Density of Riprap, TON/LCY: 1.35

Density of Gravel (pitrun), LB/LCY: 3,250 Caterpillar Performance Handbook, edition 3.1

Density of Gravel (pitrun), TON/LCY: 1.63

Density of AquaBlok, LB/CF: 85 Per Vendor Information

Density of AquaBlok, TON/CY: 1.15

Density of AquaGate, LB/CF: 74 Per Vendor Information

Density of AquaGate, TON/CY: 1.00

Capacity

Portland Harbor FS

79171.3383.345.FSZ

EPA

The following densities, unit weights, and volume capacities were used for determination of the number of barge, truck, or rail gondola loads that may be required for 

transportation of contaminated material to an off‐site disposal location and for transportation of import materials to the site. The densities for waste amended with 

diatomaceous earth or diatomaceous earth and quicklime were determined from weight and volume calculations presented in Appendix D2.d. Assumed average weight and 

volume per transportation method was based on previous work by others, feasibility study assumptions, or manufacturer literature. Densities utilized in the section are 

consistent with densities used in other sections of Appendix D2.d, as well as Appendix G.
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PROJECT: COMPUTED BY : JN CHECKED BY: MS

JOB NO.: DATE : 5/13/2016 DATE : 5/16/2016

CLIENT: WRKSHT NO. : D2.o

Table D2.o. Truck, Rail, Barge Size Assumptions (continued)
Portland Harbor Superfund Site

Portland, Oregon

CDF Construction Materials

CDF Containment Berm
Density of Training Rock, g/cm3: 2.2 Based on Table 6-6 of T4 60% Design

Density of Training Rock, TON/CY: 1.85

Density of Berm Fill, g/cm3: 2.0 Based on Table 6-6 of T4 60% Design

Density of Berm Fill, TON/CY: 1.69

CDF Cover
Density of Import Fill, g/cm3: 2.0 Based on Table 6-6 of T4 60% Design

Density of Import Fill, TON/CY: 1.69

Density of Aggregate, g/cm3: 2.2 Based on density of Training Dikes presented in Table 6-6 of T4

Density of Aggregate, TON/CY: 1.85

Barge Capacity
Barge Capacity, TON/EA: 2,500 Per Communications with Tidewater

Barge Capacity, CY/EA: 3,333

Subtitle C Disposal

Barge volume capacity‐ Sub C Material w/DE Only, CY/EA: 2,336

Barge Volume Capacity ‐ Sub C Material w/DE & Quicklime, CY/EA: 1,923

Subtitle D Disposal

Barge volume capacity ‐ Sub D Waste w/DE, CY/EA: 2,000

CDF Disposal

Barge Volume Capacity ‐ CDF w/no stabilization, CY/EA: 1,612

Waste Amendment Materials

Barge volume capacity ‐ quicklime amendment, CY/EA: 912

Barge volume capacity ‐ diatomaceous amendment, CY/EA: 3,333 Volume cannot exceed barge capacity

Capping/Backfill Materials

Barge volume capacity ‐ sand placement, CY/EA: 2,083

Barge volume capacity ‐ armor placement, CY/EA: 1,851

Barge volume capacity ‐ beachmix placement, CY/EA: 1,533

Barge volume capacity ‐ AquaBlok placement, CY/EA: 2,173

Barge volume capacity ‐ AquaGate placement, CY/EA: 2,500

CDF Construction Materials ‐ Containment Berm

Barge volume capacity ‐ training rock, CY/EA: 1,351

Barge volume capacity ‐ fill, CY/EA: 1,479

CDF Construction Materials ‐ Cover

Barge volume capacity ‐ import fill, CY/EA: 1,479

Barge volume capacity ‐ aggregate, CY/EA: 1,351

Truck Capacity
Truck Capacity, CY/EA: 22 Per Productivity Sheet PD‐03

Fill Factor, % 90% Per Productivity Sheet PD‐03

Truck Payload Capacity, CY/EA: 20 Per Productivity Sheet PD‐03, Used for MII‐Derived Unit Cost

Maximum Allowable Tonnage, LBS/EA: 80,000

Maximum Allowable Tonnage, TON/EA: 40 Based on Oregon maximum legal gross weight limit

Assumed Truck Weight, TON: 15

Assumed Truck Carrying Capacity, TON: 25

Portland Harbor FS

79171.3383.345.FSZ

EPA
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PROJECT: COMPUTED BY : JN CHECKED BY: MS

JOB NO.: DATE : 5/13/2016 DATE : 5/16/2016

CLIENT: WRKSHT NO. : D2.o

Table D2.o. Truck, Rail, Barge Size Assumptions (continued)
Portland Harbor Superfund Site

Portland, Oregon

Subtitle C Disposal

Truck Weight Capacity (Sub C Material w/DE Only), TON/EA: 21

Truck Weight Capacity (Sub C Material w/DE & Quicklime), TON/EA: 25

Subtitle D Disposal

Truck Weight Capacity (Sub D Waste w/DE), TON/EA: 25

Waste Amendment Materials

Truck weight capacity ‐ quicklime amendment, TON/EA: 25

Truck weight capacity ‐ diatomaceous amendment, TON/EA: 5

Capping/Backfill Materials

Truck weight capacity ‐ sand placement, TON/EA: 24

Truck weight capacity ‐ armor placement, TON/EA: 25

Truck weight capacity ‐ beachmix placement, TON/EA: 25

Truck weight capacity ‐ AquaBlok placement, TON/EA: 23

Truck weight capacity ‐ AquaGate placement, TON/EA: 20

CDF Construction Materials ‐ Containment Berm

Truck weight capacity ‐ training rock, TON/EA: 25

Truck weight capacity ‐ fill, TON/EA: 25

CDF Construction Materials ‐ Cover

Truck weight capacity ‐ import fill, TON/EA: 25

Truck weight capacity ‐ aggregate, TON/EA: 25

Rail Capacity
Rail Gondola Capacity, TON/EA: 100 Per Anchor QEA (2010), see Backup Table 25

Rail Gondola Capacity, CY/EA: 120 Based on dimensions of a jumbo gondola

Subtitle C Disposal

Gondola Volume Capacity (Sub C Material w/DE Only), CY/EA: 93

Gondola Volume Capacity (Sub C Material w/DE & Quicklime), CY/EA: 76

Subtitle D Disposal

Gondola Volume Capacity (Sub D Waste w/DE), CY/EA: 80

Waste Amendment Materials

Gondola volume capacity ‐ quicklime amendment, CY/EA: 36

Gondola volume capacity ‐ diatomaceous amendment, CY/EA: 120 Volume cannot exceed gondola capacity

Capping/Backfill Materials

Gondola volume capacity ‐ sand placement, CY/EA: 83

Gondola volume capacity ‐ armor placement, CY/EA: 74

Gondola volume capacity ‐ beachmix placement, CY/EA: 61

Gondola volume capacity ‐ AquaBlok placement, CY/EA: 86

Gondola volume capacity ‐ AquaGate placement, CY/EA: 100

CDF Construction Materials ‐ Containment Berm

Gondola volume capacity ‐ training rock, CY/EA: 54

Gondola volume capacity ‐ fill, CY/EA: 59

CDF Construction Materials ‐ Cover

Gondola volume capacity ‐ import fill, CY/EA: 59

Gondola volume capacity ‐ aggregate, CY/EA: 54

EPA

Portland Harbor FS

79171.3383.345.FSZ
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JOB NO.: DATE : 5/13/2016 DATE : 5/16/2016

CLIENT: WRKSHT NO. : D2.p

Table D2.p. Truck, Rail, Barge Loads for Disposal Volumes (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal)
Portland Harbor Superfund Site

Portland, Oregon

Truck, Rail, Barge Load Calculations (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal)

Subtitle C Disposal Volumes

TN/EA CY/EA TN/EA CY/EA

Barge Size Assumed 2,500 2,336 2,500 1,923 See worksheet D2.o for details

Truck Size Assumed 21 20 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 93 100 76 See worksheet D2.o for details

Area 6W ‐ Stabilization with Diatomaceous Earth and Quicklime

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Amended Area 6W NRC/NAPL PTW for Subtitle C Disposal (TON) 283,209 283,209 283,209 283,209 283,209 283,209 283,209 283,209 See D2.d Quantities

Number of Barge Loads (EA) 114 114 114 114 114 114 114 114

Number of Truck Loads (EA) 11,329 11,329 11,329 11,329 11,329 11,329 11,329 11,329

Number of Rail Car Loads (EA) 2,833 2,833 2,833 2,833 2,833 2,833 2,833 2,833

Volume of Amended Area 6W NRC/NAPL PTW for Subtitle C Disposal (CY) 218,332 218,332 218,332 218,332 218,332 218,332 218,332 218,332 See D2.d Quantities

Number of Barge Loads (EA) 114 114 114 114 114 114 114 114

Number of Truck Loads (EA) 10,917 10,917 10,917 10,917 10,917 10,917 10,917 10,917

Number of Rail Car Loads (EA) 2,873 2,873 2,873 2,873 2,873 2,873 2,873 2,873

Area 7W ‐ Stabilization with Diatomaceous Earth Only

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (TON) 50,164 50,164 50,164 50,164 50,164 50,164 50,164 50,164 See D2.d Quantities

Number of Barge Loads (EA) 21 21 21 21 21 21 21 21

Number of Truck Loads (EA) 2,389 2,389 2,389 2,389 2,389 2,389 2,389 2,389

Number of Rail Car Loads (EA) 502 502 502 502 502 502 502 502

Volume of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (CY) 46,962 46,962 46,962 46,962 46,962 46,962 46,962 46,962 See D2.d Quantities

Number of Barge Loads (EA) 21 21 21 21 21 21 21 21

Number of Truck Loads (EA) 2,349 2,349 2,349 2,349 2,349 2,349 2,349 2,349

Number of Rail Car Loads (EA) 505 505 505 505 505 505 505 505

Area 7W ‐ Stabilization with Diatomaceous Earth and Quicklime

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (TON) 25,515 25,515 25,515 25,515 25,515 25,515 25,515 25,515 See D2.d Quantities

Number of Barge Loads (EA) 11 11 11 11 11 11 11 11

Number of Truck Loads (EA) 1,021 1,021 1,021 1,021 1,021 1,021 1,021 1,021

Number of Rail Car Loads (EA) 256 256 256 256 256 256 256 256

Volume of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (CY) 19,671 19,671 19,671 19,671 19,671 19,671 19,671 19,671 See D2.d Quantities

Number of Barge Loads (EA) 11 11 11 11 11 11 11 11

Number of Truck Loads (EA) 984 984 984 984 984 984 984 984

Number of Rail Car Loads (EA) 259 259 259 259 259 259 259 259

Total Subtitle C Disposal ‐ Summation

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Weight of Amended NRC/NAPL PTW for Subtitle C Disposal (TON) 358,888 358,888 358,888 358,888 358,888 358,888 358,888 358,888

Number of Barge Loads (EA) 146 146 146 146 146 146 146 146

Number of Truck Loads (EA) 14,739 14,739 14,739 14,739 14,739 14,739 14,739 14,739

Number of Rail Car Loads (EA) 3,591 3,591 3,591 3,591 3,591 3,591 3,591 3,591

Total Volume of Amended NRC/NAPL PTW for Subtitle C Disposal (CY) 284,965 284,965 284,965 284,965 284,965 284,965 284,965 284,965

Number of Barge Loads (EA) 146 146 146 146 146 146 146 146

Number of Truck Loads (EA) 14,250 14,250 14,250 14,250 14,250 14,250 14,250 14,250

Number of Rail Car Loads (EA) 3,637 3,637 3,637 3,637 3,637 3,637 3,637 3,637

Total Subtitle C Disposal ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 146 146 146 146 146 146 146 146

Number of Truck Loads (EA) 14,739 14,739 14,739 14,739 14,739 14,739 14,739 14,739

Number of Rail Car Loads (EA) 3,637 3,637 3,637 3,637 3,637 3,637 3,637 3,637

Subtitle C

Diatomaceous Earth & 

Quicklime Amendment 

Portland Harbor FS

79171.3383.345.FSZ

EPA

 The number of barges, trucks, or rail gondolas was calculated based on weight and volumes presented in D2.d and the size assumptions presented in D2.o. The larger number of loads of the two methods (weight or volume) 

was used to determine the number of barges, trucks, or rail gondolas that may be needed under each alternative.

Subtitle C

Diatomaceous Earth 

Amendment Only
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JOB NO.: DATE : 5/13/2016 DATE : 5/16/2016

CLIENT: WRKSHT NO. : D2.p

Table D2.p. Truck, Rail, Barge Loads for Off‐Site Disposal Volumes (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal) (continued)
Portland Harbor Superfund Site

Portland, Oregon

Subtitle D Disposal Volumes

TN/EA CY/EA

Barge Size Assumed 2,500 2,000 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 80 See worksheet D2.o for details

Dredged Sediment Density, TON/CY: 1.55 See worksheet D2.o for details

Volume for Subtitle D Disposal

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Amended Subtitle D Materials for Subtitle D Disposal (TON) 693,843 893,003 1,599,182 1,885,188 6,058,727 10,637,099 46,548,564 1,444,029 See D2.d Quantities

Number of Barge Loads (EA) 278 358 640 755 2,424 4,255 18,620 578

Number of Truck Loads (EA) 27,754 35,721 63,968 75,408 242,350 425,484 1,861,943 57,762

Number of Rail Car Loads (EA) 6,939 8,931 15,992 18,852 60,588 106,371 465,486 14,441

Volume of Amended Subtitle D Materials for Subtitle D Disposal (CY) 553,401 712,250 1,275,493 1,503,607 4,832,378 8,484,040 37,126,645 1,151,742 See D2.d Quantities

Number of Barge Loads (EA) 277 357 638 752 2,417 4,243 18,564 576

Number of Truck Loads (EA) 27,671 35,613 63,775 75,181 241,619 424,202 1,856,333 57,588

Number of Rail Car Loads (EA) 6,918 8,904 15,944 18,796 60,405 106,051 464,084 14,397

Total Subtitle D Disposal ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 278 358 640 755 2,424 4,255 18,620 578

Number of Truck Loads (EA) 27,754 35,721 63,968 75,408 242,350 425,484 1,861,943 57,762

Number of Rail Car Loads (EA) 6,939 8,931 15,992 18,852 60,588 106,371 465,486 14,441

CDF Disposal Volumes

TN/EA CY/EA

Barge Size Assumed 2,500 1,612 See worksheet D2.o for details

Volume for Disposal at CDF ‐ Barge Only

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Subtitle D Materials for CDF Disposal (TON) 0 0 0 1,038,500 1,038,500 1,038,500 1,038,500 1,038,500

Number of Barge Loads (EA) 0 0 0 416 416 416 416 416

Volume of Subtitle D Materials for CDF Disposal (CY) 0 0 0 670,000 670,000 670,000 670,000 670,000 See D2.d Quantities

Number of Barge Loads (EA) 0 0 0 416 416 416 416 416

Total CDF Disposal ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 0 0 0 416 416 416 416 416

Total Number of Barges, Trucks, Rail Cars (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal)

Transportation to Off‐Site Commercial Landfills

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Weight of Amended Materials for Off‐Site Disposal (TON) 1,052,731 1,251,891 1,958,070 2,244,076 6,417,615 10,995,987 46,907,452 1,802,917

Total Weight of Amended Materials for Off‐Site Disposal (CY) 838,366 997,215 1,560,458 1,788,572 5,117,343 8,769,005 37,411,610 1,436,707

Number of Barge Loads (EA) 424 504 786 901 2,570 4,401 18,766 724

Number of Truck Loads (EA) 42,493 50,460 78,707 90,147 257,089 440,223 1,876,682 72,501

Number of Rail Car Loads (EA) 10,576 12,568 19,629 22,489 64,225 110,008 469,123 18,078

Transportation to CDF (Only Barging Considered for CDF)

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Weight of Amended Materials for Off‐Site Disposal (TON) 0 0 0 1,038,500 1,038,500 1,038,500 1,038,500 1,038,500

Total Weight of Amended Materials for Off‐Site Disposal (CY) 0 0 0 670,000 670,000 670,000 670,000 670,000

Number of Barge Loads (EA) 0 0 0 416 416 416 416 416

Subtitle D

Diatomaceous Earth 

Amendment Only

CDF

No Amendment
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Table D2.q. Truck, Rail, Barge Loads for Disposal Volumes (DMM Scenario 2 ‐ Off‐Site Disposal)
Portland Harbor Superfund Site

Portland, Oregon

Truck, Rail, Barge Load Calculations (DMM Scenario 2 ‐ Off‐Site Disposal)

Subtitle C Disposal Volumes

TN/EA CY/EA TN/EA CY/EA

Barge Size Assumed 2,500 2,336 2,500 1,923 See worksheet D2.o for details

Truck Size Assumed 21 20 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 93 100 76 See worksheet D2.o for details

Area 6W ‐ Stabilization with Diatomaceous Earth and Quicklime

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Amended Area 6W NRC/NAPL PTW for Subtitle C Disposal (TON) 283,209 283,209 283,209 283,209 283,209 283,209 283,209 283,209 See D2.d Quantities

Number of Barge Loads (EA) 114 114 114 114 114 114 114 114

Number of Truck Loads (EA) 11,329 11,329 11,329 11,329 11,329 11,329 11,329 11,329

Number of Rail Car Loads (EA) 2,833 2,833 2,833 2,833 2,833 2,833 2,833 2,833

Volume of Amended Area 6W NRC/NAPL PTW for Subtitle C Disposal (CY) 218,332 218,332 218,332 218,332 218,332 218,332 218,332 218,332 See D2.d Quantities

Number of Barge Loads (EA) 114 114 114 114 114 114 114 114

Number of Truck Loads (EA) 10,917 10,917 10,917 10,917 10,917 10,917 10,917 10,917

Number of Rail Car Loads (EA) 2,873 2,873 2,873 2,873 2,873 2,873 2,873 2,873

Area 7W ‐ Stabilization with Diatomaceous Earth Only

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (TON) 50,164 50,164 50,164 50,164 50,164 50,164 50,164 50,164 See D2.d Quantities

Number of Barge Loads (EA) 21 21 21 21 21 21 21 21

Number of Truck Loads (EA) 2,389 2,389 2,389 2,389 2,389 2,389 2,389 2,389

Number of Rail Car Loads (EA) 502 502 502 502 502 502 502 502

Volume of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (CY) 46,962 46,962 46,962 46,962 46,962 46,962 46,962 46,962 See D2.d Quantities

Number of Barge Loads (EA) 21 21 21 21 21 21 21 21

Number of Truck Loads (EA) 2,349 2,349 2,349 2,349 2,349 2,349 2,349 2,349

Number of Rail Car Loads (EA) 505 505 505 505 505 505 505 505

Area 7W ‐ Stabilization with Diatomaceous Earth and Quicklime

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Weight of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (TON) 25,515 25,515 25,515 25,515 25,515 25,515 25,515 25,515 See D2.d Quantities

Number of Barge Loads (EA) 11 11 11 11 11 11 11 11

Number of Truck Loads (EA) 1,021 1,021 1,021 1,021 1,021 1,021 1,021 1,021

Number of Rail Car Loads (EA) 256 256 256 256 256 256 256 256

Volume of Amended Area 7W NRC/NAPL PTW for Subtitle C Disposal (CY) 19,671 19,671 19,671 19,671 19,671 19,671 19,671 19,671 See D2.d Quantities

Number of Barge Loads (EA) 11 11 11 11 11 11 11 11

Number of Truck Loads (EA) 984 984 984 984 984 984 984 984

Number of Rail Car Loads (EA) 259 259 259 259 259 259 259 259

Total Disposal at Subtitle C ‐ Summation

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Weight of Amended NRC/NAPL PTW for Subtitle C Disposal (TON) 358,888 358,888 358,888 358,888 358,888 358,888 358,888 358,888

Number of Barge Loads (EA) 146 146 146 146 146 146 146 146

Number of Truck Loads (EA) 14,739 14,739 14,739 14,739 14,739 14,739 14,739 14,739

Number of Rail Car Loads (EA) 3,591 3,591 3,591 3,591 3,591 3,591 3,591 3,591

Total Volume of Amended NRC/NAPL PTW for Subtitle C Disposal (CY) 284,965 284,965 284,965 284,965 284,965 284,965 284,965 284,965

Number of Barge Loads (EA) 146 146 146 146 146 146 146 146

Number of Truck Loads (EA) 14,250 14,250 14,250 14,250 14,250 14,250 14,250 14,250

Number of Rail Car Loads (EA) 3,637 3,637 3,637 3,637 3,637 3,637 3,637 3,637

Total Disposal at Subtitle C ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 146 146 146 146 146 146 146 146

Number of Truck Loads (EA) 14,739 14,739 14,739 14,739 14,739 14,739 14,739 14,739

Number of Rail Car Loads (EA) 3,637 3,637 3,637 3,637 3,637 3,637 3,637 3,637

 The number of barges, trucks, or rail gondolas was calculated based on weight and volumes presented in D2.d and the size assumptions presented in D2.o. The larger number of loads of the two methods (weight or volume) 

was used to determine the number of barges, trucks, or rail gondolas that may be needed under each alternative.
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Table D2.q. Truck, Rail, Barge Loads for Off‐Site Disposal Volumes (DMM Scenario 2 ‐ Off‐Site Disposal) (continued)
Portland Harbor Superfund Site

Portland, Oregon

Subtitle D Disposal Volumes

TN/EA CY/EA

Barge Size Assumed 2,500 2,000 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 80 See worksheet D2.o for details

Disposal at Off‐Site Sub D Landfill  ‐ Stabilization with Diatomaceous Earth

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Weight of Amended Subtitle D Materials for Subtitle D Disposal (TON) 693,843 893,003 1,599,182 2,975,613 7,149,152 11,727,524 47,638,989 2,534,454 See D2.d Quantities

Number of Barge Loads (EA) 278 358 640 1,191 2,860 4,692 19,056 1,014

Number of Truck Loads (EA) 27,754 35,721 63,968 119,025 285,967 469,101 1,905,560 101,379

Number of Rail Car Loads (EA) 6,939 8,931 15,992 29,757 71,492 117,276 476,390 25,345

Total Volume of Amended Subtitle D Materials for Subtitle D Disposal (CY) 553,401 712,250 1,275,493 2,373,318 5,702,090 9,353,751 37,996,357 2,021,453 See D2.d Quantities

Number of Barge Loads (EA) 277 357 638 1,187 2,852 4,677 18,999 1,011

Number of Truck Loads (EA) 27,671 35,613 63,775 118,666 285,105 467,688 1,899,818 101,073

Number of Rail Car Loads (EA) 6,918 8,904 15,944 29,667 71,277 116,922 474,955 25,269

Total Disposal at Subtitle D ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 278 358 640 1,191 2,860 4,692 19,056 1,014

Number of Truck Loads (EA) 27,754 35,721 63,968 119,025 285,967 469,101 1,905,560 101,379

Number of Rail Car Loads (EA) 6,939 8,931 15,992 29,757 71,492 117,276 476,390 25,345

Total Number of Barges, Trucks, Rail Cars (DMM Scenario 2 ‐ Off‐Site Disposal)

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Weight of Amended Materials for Off‐Site Disposal (TON) 1,052,731 1,251,891 1,958,070 3,334,501 7,508,040 12,086,412 47,997,877 2,893,342

Total Weight of Amended Materials for Off‐Site Disposal (CY) 838,366 997,215 1,560,458 2,658,283 5,987,055 9,638,716 38,281,322 2,306,418

Number of Barge Loads (EA) 424 504 786 1,337 3,006 4,838 19,202 1,160

Number of Truck Loads (EA) 42,493 50,460 78,707 133,764 300,706 483,840 1,920,299 116,118

Number of Rail Car Loads (EA) 10,576 12,568 19,629 33,394 75,129 120,913 480,027 28,982

Subtitle D

Diatomaceous Earth 

Amendment Only
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Table D2.r. Truck, Rail, Barge Loads for Import Materials (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal)
Portland Harbor Superfund Site
Portland, Oregon

Truck, Rail, Barge Load Calculations (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal)

Sand Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 2,083 See worksheet D2.o for details

Truck Size Assumed 24 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 83 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Sand Material Quantities, Including Low Permeability Sand (Non‐Reactive Layers) (CY) 342,033       384,021     475,860       665,248       1,119,996   1,634,210   4,641,736     598,578       See D2.f Quantities

Sand for Mixing Material Quantities (Reactive Layers) (CY) 53,394         60,385       83,163         81,977         112,249       144,673       212,778        85,548         See D2.g Quantities

Total Sand (CY) 395,427       444,406     559,023       747,225       1,232,245   1,778,883   4,854,514     684,126      

Number of Barge Loads (EA) 190 214 269 359 592 855 2,331 329

Number of Truck Loads (EA) 19,772 22,221 27,952 37,362 61,613 88,945 242,726 34,207

Number of Rail Car Loads (EA) 4,765 5,355 6,736 9,003 14,847 21,433 58,489 8,243

Total Sand (TON) 474,513 533,288 670,828 896,670 1,478,694 2,134,660 5,825,417 820,952

Number of Barge Loads (EA) 190 214 269 359 592 854 2,331 329

Number of Truck Loads (EA) 19,772 22,221 27,952 37,362 61,613 88,945 242,726 34,207

Number of Rail Car Loads (EA) 4,746 5,333 6,709 8,967 14,787 21,347 58,255 8,210

Sand Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 190 214 269 359 592 855 2,331 329

Number of Truck Loads (EA) 19,772 22,221 27,952 37,362 61,613 88,945 242,726 34,207

Number of Rail Car Loads (EA) 4,765 5,355 6,736 9,003 14,847 21,433 58,489 8,243

Armor Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 1,851 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 74 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Armor Material Quantities (CY) 29,533         37,218       53,344         79,256         151,909       245,586       760,401        80,297         See D2.e Quantities

Number of Barge Loads (EA) 16 21 29 43 83 133 411 44

Number of Truck Loads (EA) 1,477 1,861 2,668 3,963 7,596 12,280 38,021 4,015

Number of Rail Car Loads (EA) 400 503 721 1,072 2,053 3,319 10,276 1,086

Total Armor (TON): 39,870 50,245 72,015 106,996 205,078 331,542 1,026,542 108,401

Number of Barge Loads (EA) 16 21 29 43 83 133 411 44

Number of Truck Loads (EA) 1,595 2,010 2,881 4,280 8,204 13,262 41,062 4,337

Number of Rail Car Loads (EA) 399 503 721 1,070 2,051 3,316 10,266 1,085

Armor Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 16 21 29 43 83 133 411 44

Number of Truck Loads (EA) 1,595 2,010 2,881 4,280 8,204 13,262 41,062 4,337

Number of Rail Car Loads (EA) 400 503 721 1,072 2,053 3,319 10,276 1,086

Beachmix Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 1,533 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 61 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Beachmix Material Quantities (CY) 18,563         22,675       32,441         48,189         69,510         90,647         162,557        49,511         See D2.h Quantities

Number of Barge Loads (EA) 13 15 22 32 46 60 107 33

Number of Truck Loads (EA) 929 1,134 1,623 2,410 3,476 4,533 8,128 2,476

Number of Rail Car Loads (EA) 305 372 532 790 1,140 1,487 2,665 812

Total Beachmix (TON) 30,258 36,961 52,879 78,549 113,302 147,755 264,968 80,703

Number of Barge Loads (EA) 13 15 22 32 46 60 106 33

Number of Truck Loads (EA) 1,211 1,479 2,116 3,142 4,533 5,911 10,599 3,229

Number of Rail Car Loads (EA) 303 370 529 786 1,134 1,478 2,650 808

Beachmix Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 13 15 22 32 46 60 107 33

Number of Truck Loads (EA) 1,211 1,479 2,116 3,142 4,533 5,911 10,599 3,229

Number of Rail Car Loads (EA) 305 372 532 790 1,140 1,487 2,665 812

AquaBlok Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 2,173 See worksheet D2.o for details

Truck Size Assumed 23 23 See worksheet D2.o for details

Rail Gondola Size Assumed 100 86 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Confined AquaBlok Placement (CY) 1,425           1,956         3,215           4,951           4,951           4,951           4,951             4,951           See D2.g Quantities

Number of Barge Loads (EA) 1 1 2 3 3 3 3 3

Number of Truck Loads (EA) 62 86 140 216 216 216 216 216

Number of Rail Car Loads (EA) 17 23 38 58 58 58 58 58

Confined AquaBlok Placement (TON) 1,635           2,244         3,689           5,681           5,681           5,681           5,681             5,681           See D2.g Quantities

Number of Barge Loads (EA) 1 1 2 3 3 3 3 3

Number of Truck Loads (EA) 72 98 161 247 247 247 247 247

Number of Rail Car Loads (EA) 17 23 37 57 57 57 57 57

Portland Harbor FS
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Quantities represent importing materials on‐site, including materials for capping/backing (sand, armor, beachmix, AquaBlok, AquaGate), materials for amending sediments (quicklime, diatomaceous earth), and materials for constructing a 

CDF. The number of barges, trucks, or rail gondolas was calculated based on weight and volume quantities in D2.d through D2.h  and the size/density assumptions in D2.o. Volumes for CDF construction are based on the T4 60% Design. 

The larger number of loads of the two methods (weight or volume) was used to determine the number of barges, trucks, or rail gondolas that may be needed under each alternative. 
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Table D2.r. Truck, Rail, Barge Loads for Import Materials (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal) (continued)
Portland Harbor Superfund Site
Portland, Oregon

AquaBlok Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 1 1 2 3 3 3 3 3

Number of Truck Loads (EA) 72 98 161 247 247 247 247 247

Number of Rail Car Loads (EA) 17 23 38 58 58 58 58 58

AquaGate Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 2,500 See worksheet D2.o for details

Truck Size Assumed 20 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 100 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total AquaGate Material Quantities (TON): 50,435         57,038       78,553         77,433         106,028       136,655       200,985        80,806         See D2.g Quantities

Number of Barge Loads (EA) 21 23 32 31 43 55 81 33

Number of Truck Loads (EA) 2,522 2,852 3,928 3,872 5,302 6,833 10,050 4,041

Number of Rail Car Loads (EA) 505 571 786 775 1,061 1,367 2,010 809

Total Aquagate Material Quantities (CY) 50,435         57,038       78,553         77,433         106,028       136,655       200,985        80,806        

Number of Barge Loads (EA) 21 23 32 31 43 55 81 33

Number of Truck Loads (EA) 2,522 2,852 3,928 3,872 5,302 6,833 10,050 4,041

Number of Rail Car Loads (EA) 505 571 786 775 1,061 1,367 2,010 809

AquaGate Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 21 23 32 31 43 55 81 33

Number of Truck Loads (EA) 2,522 2,852 3,928 3,872 5,302 6,833 10,050 4,041

Number of Rail Car Loads (EA) 505 571 786 775 1,061 1,367 2,010 809

Quicklime Amendment Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 912 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 36 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Quicklime (CY) 6,949           6,949         6,949           6,949           6,949           6,949           6,949             6,949           Summation of D2.d Quantities

Number of Barge Loads (EA) 8 8 8 8 8 8 8 8

Number of Truck Loads (EA) 348 348 348 348 348 348 348 348

Number of Rail Car Loads (EA) 194 194 194 194 194 194 194 194

Quicklime (TON) 19,036         19,036       19,036         19,036         19,036         19,036         19,036          19,036         Summation of D2.d Quantities

Number of Barge Loads (EA) 8 8 8 8 8 8 8 8

Number of Truck Loads (EA) 762 762 762 762 762 762 762 762

Number of Rail Car Loads (EA) 191 191 191 191 191 191 191 191

Quicklime Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 8 8 8 8 8 8 8 8

Number of Truck Loads (EA) 762 762 762 762 762 762 762 762

Number of Rail Car Loads (EA) 194 194 194 194 194 194 194 194

Diatomaceous Earth Amendment Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 3,333 See worksheet D2.o for details

Truck Size Assumed 5 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 120 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Diatomaceous Earth (CY) 197,676       234,153     363,492       415,873       1,180,257   2,018,788   8,595,976     335,073       Summation of D2.d Quantities

Number of Barge Loads (EA) 60 71 110 125 355 606 2,580 101

Number of Truck Loads (EA) 9,884 11,708 18,175 20,794 59,013 100,940 429,799 16,754

Number of Rail Car Loads (EA) 1,648 1,952 3,030 3,466 9,836 16,824 71,634 2,793

Diatomaceous Earth (TON) 51,395         60,879       94,507         108,126       306,866       524,884       2,234,953     87,118         Summation of D2.d Quantities

Number of Barge Loads (EA) 21 25 38 44 123 210 894 35

Number of Truck Loads (EA) 10,279 12,176 18,902 21,626 61,374 104,977 446,991 17,424

Number of Rail Car Loads (EA) 514 609 946 1,082 3,069 5,249 22,350 872

Diatomaceous Earth Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 60 71 110 125 355 606 2,580 101

Number of Truck Loads (EA) 10,279 12,176 18,902 21,626 61,374 104,977 446,991 17,424

Number of Rail Car Loads (EA) 1,648 1,952 3,030 3,466 9,836 16,824 71,634 2,793

Total Number of Barges, Trucks, Rail Cars ‐ Materials

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 309 353 472 601 1,130 1,720 5,521 551

Number of Truck Loads (EA) 36,213 41,598 56,702 71,291 142,035 220,937 752,437 64,247

Number of Rail Car Loads (EA) 7,834 8,970 12,037 15,358 29,189 44,682 145,326 13,995
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Table D2.r. Truck, Rail, Barge Loads for Import Materials (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal) (continued)
Portland Harbor Superfund Site
Portland, Oregon

Material Volumes ‐ CDF

Containment Berm ‐ Training Terraces

TN/EA CY/EA

Barge Size Assumed 2,500 1,351 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 54 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Rock for Training Terraces (TON) ‐               ‐             ‐               95,000         95,000         95,000         95,000          95,000        

According to Section 9.1.2 of the 

T4 60% Design

Number of Barge Loads (EA) 0 0 0 38 38 38 38 38

Number of Truck Loads (EA) 0 0 0 3,800 3,800 3,800 3,800 3,800

Number of Rail Car Loads (EA) 0 0 0 950 950 950 950 950

Rock for Training Terraces (CY) ‐               ‐             ‐               51,351         51,351         51,351         51,351          51,351        

Volume not given in T4 60% 

Design. Calculated using bulk 

densities provided in Table 6‐6 of 

the T4 60% Design

Number of Barge Loads (EA) 0 0 0 39 39 39 39 39

Number of Truck Loads (EA) 0 0 0 2,568 2,568 2,568 2,568 2,568

Number of Rail Car Loads (EA) 0 0 0 951 951 951 951 951

Containment Berm ‐ Training Terraces Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 0 0 0 39 39 39 39 39

Number of Truck Loads (EA) 0 0 0 3,800 3,800 3,800 3,800 3,800

Number of Rail Car Loads (EA) 0 0 0 951 951 951 951 951

Containment Berm ‐ Select Fill

TN/EA CY/EA

Barge Size Assumed 2,500 1,479 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 59 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Select Fill for Containment Berm (TON) ‐               ‐             ‐               290,000       290,000       290,000       290,000        290,000      

According to Section 9.1.2 of the 

T4 60% Design

Number of Barge Loads (EA) 0 0 0 116 116 116 116 116

Number of Truck Loads (EA) 0 0 0 11,600 11,600 11,600 11,600 11,600

Number of Rail Car Loads (EA) 0 0 0 2,900 2,900 2,900 2,900 2,900

Select Fill for Containment Berm (CY) ‐               ‐             ‐               171,598       171,598       171,598       171,598        171,598      

Volume not given in T4 60% 

Design. Calculated using bulk 

densities provided in Table 6‐6 of 

the T4 60% Design

Number of Barge Loads (EA) 0 0 0 117 117 117 117 117

Number of Truck Loads (EA) 0 0 0 8,580 8,580 8,580 8,580 8,580

Number of Rail Car Loads (EA) 0 0 0 2,909 2,909 2,909 2,909 2,909

Containment Berm ‐ Select Fill Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 0 0 0 117 117 117 117 117

Number of Truck Loads (EA) 0 0 0 11,600 11,600 11,600 11,600 11,600

Number of Rail Car Loads (EA) 0 0 0 2,909 2,909 2,909 2,909 2,909

CDF Cover ‐ Import Fill Layer (Only barging considered for import fill)

TN/EA CY/EA

Barge Size Assumed 2,500 1,479 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Suitable Dredged Material ‐ Import Fill Layer (TON) ‐               ‐             ‐               464,000       464,000       464,000       464,000        464,000      

Assumes suitable dredged 

material brought to the site on 

haul barges

Number of Barge Loads (EA) 0 0 0 186 186 186 186 186

Suitable Dredged Material ‐ Import Fill Layer (CY) ‐               ‐             ‐               274,556       274,556       274,556       274,556        274,556      

Volume not given in T4 60% 

Design. Calculated using bulk 

densities provided in Table 6‐6 of 

the T4 60% Design

Number of Barge Loads (EA) 0 0 0 186 186 186 186 186

CDF Cover ‐ Import Fill Layer ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 0 0 0 186 186 186 186 186

CDF Cover ‐ Aggregate

TN/EA CY/EA

Barge Size Assumed 2,500 1,351 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 54 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I

Aggregate ‐ CDF Cover Layer (TON) ‐               ‐             ‐               272,000       272,000       272,000       272,000        272,000      

According to Section 9.1.2 of the 

T4 60% Design

Number of Barge Loads (EA) 0 0 0 109 109 109 109 109

Number of Truck Loads (EA) 0 0 0 10,880 10,880 10,880 10,880 10,880

Number of Rail Car Loads (EA) 0 0 0 2,720 2,720 2,720 2,720 2,720

Aggregate ‐ CDF Cover Layer (CY) ‐               ‐             ‐               147,027       147,027       147,027       147,027        147,027      

Number of Barge Loads (EA) 0 0 0 109 109 109 109 109

Number of Truck Loads (EA) 0 0 0 7,352 7,352 7,352 7,352 7,352

Number of Rail Car Loads (EA) 0 0 0 2,723 2,723 2,723 2,723 2,723
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Table D2.r. Truck, Rail, Barge Loads for Import Materials (DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal) (continued)
Portland Harbor Superfund Site
Portland, Oregon

CDF Cover ‐ Aggregate Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 0 0 0 109 109 109 109 109

Number of Truck Loads (EA) 0 0 0 10,880 10,880 10,880 10,880 10,880

Number of Rail Car Loads (EA) 0 0 0 2,723 2,723 2,723 2,723 2,723

Total Number of Barges, Trucks, Rail Cars ‐ CDF Materials

CDF Materials (excluding Import Fill)

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 0 0 0 265 265 265 265 265

Number of Truck Loads (EA) 0 0 0 26,280 26,280 26,280 26,280 26,280

Number of Rail Car Loads (EA) 0 0 0 6,583 6,583 6,583 6,583 6,583

Import Fill ‐ CDF

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 0 0 0 186 186 186 186 186

Number of Truck Loads (EA) N/A N/A N/A N/A N/A N/A N/A N/A

Number of Rail Car Loads (EA) N/A N/A N/A N/A N/A N/A N/A N/A
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Table D2.s. Truck, Rail, Barge Loads for Import Materials (DMM Scenario 2 ‐ Off‐Site Disposal)
Portland Harbor Superfund Site
Portland, Oregon

Truck, Rail, Barge Load Calculations (DMM Scenario 2 ‐ Off‐Site Disposal)

Sand Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 2,083 See worksheet D2.o for details

Truck Size Assumed 24 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 83 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Sand Material Quantities, Including Low Permeability Sand (Non‐Reactive Layers) (CY) 342,033       384,021     475,860       665,248       1,119,996   1,634,210   4,641,736     598,578       See D2.f Quantities

Sand for Mixing Material Quantities (Reactive Layers) (CY) 53,394         60,385       83,163         81,977         112,249       144,673       212,778        85,548         See D2.g Quantities

Total Sand (CY) 395,427       444,406     559,023       747,225       1,232,245   1,778,883   4,854,514     684,126      

Number of Barge Loads (EA) 190 214 269 359 592 855 2,331 329

Number of Truck Loads (EA) 19,772 22,221 27,952 37,362 61,613 88,945 242,726 34,207

Number of Rail Car Loads (EA) 4,765 5,355 6,736 9,003 14,847 21,433 58,489 8,243

Total Sand (TON) 474,513 533,288 670,828 896,670 1,478,694 2,134,660 5,825,417 820,952

Number of Barge Loads (EA) 190 214 269 359 592 854 2,331 329

Number of Truck Loads (EA) 19,772 22,221 27,952 37,362 61,613 88,945 242,726 34,207

Number of Rail Car Loads (EA) 4,746 5,333 6,709 8,967 14,787 21,347 58,255 8,210

Sand Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 190 214 269 359 592 855 2,331 329

Number of Truck Loads (EA) 19,772 22,221 27,952 37,362 61,613 88,945 242,726 34,207

Number of Rail Car Loads (EA) 4,765 5,355 6,736 9,003 14,847 21,433 58,489 8,243

Armor Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 1,851 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 74 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Armor Material Quantities (CY) 29,533         37,218       53,344         79,256         151,909       245,586       760,401        80,297         See D2.e Quantities

Number of Barge Loads (EA) 16 21 29 43 83 133 411 44

Number of Truck Loads (EA) 1,477 1,861 2,668 3,963 7,596 12,280 38,021 4,015

Number of Rail Car Loads (EA) 400 503 721 1,072 2,053 3,319 10,276 1,086

Total Armor (TON): 39,870 50,245 72,015 106,996 205,078 331,542 1,026,542 108,401

Number of Barge Loads (EA) 16 21 29 43 83 133 411 44

Number of Truck Loads (EA) 1,595 2,010 2,881 4,280 8,204 13,262 41,062 4,337

Number of Rail Car Loads (EA) 399 503 721 1,070 2,051 3,316 10,266 1,085

Armor Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 16 21 29 43 83 133 411 44

Number of Truck Loads (EA) 1,595 2,010 2,881 4,280 8,204 13,262 41,062 4,337

Number of Rail Car Loads (EA) 400 503 721 1,072 2,053 3,319 10,276 1,086

Beachmix Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 1,533 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 61 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total Beachmix Material Quantities (CY) 18,563         22,675       32,441         48,189         69,510         90,647         162,557        49,511         See D2.h Quantities

Number of Barge Loads (EA) 13 15 22 32 46 60 107 33

Number of Truck Loads (EA) 929 1,134 1,623 2,410 3,476 4,533 8,128 2,476

Number of Rail Car Loads (EA) 305 372 532 790 1,140 1,487 2,665 812

Total Beachmix (TON) 30,258 36,961 52,879 78,549 113,302 147,755 264,968 80,703

Number of Barge Loads (EA) 13 15 22 32 46 60 106 33

Number of Truck Loads (EA) 1,211 1,479 2,116 3,142 4,533 5,911 10,599 3,229

Number of Rail Car Loads (EA) 303 370 529 786 1,134 1,478 2,650 808

Beachmix Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 13 15 22 32 46 60 107 33

Number of Truck Loads (EA) 1,211 1,479 2,116 3,142 4,533 5,911 10,599 3,229

Number of Rail Car Loads (EA) 305 372 532 790 1,140 1,487 2,665 812

AquaBlok Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 2,173 See worksheet D2.o for details

Truck Size Assumed 23 23 See worksheet D2.o for details

Rail Gondola Size Assumed 100 86 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Confined AquaBlok Placement (CY) 1,425           1,956         3,215           4,951           4,951           4,951           4,951             4,951           See D2.g Quantities

Number of Barge Loads (EA) 1 1 2 3 3 3 3 3

Number of Truck Loads (EA) 62 86 140 216 216 216 216 216

Number of Rail Car Loads (EA) 17 23 38 58 58 58 58 58

Confined AquaBlok Placement (TON) 1,635           2,244         3,689           5,681           5,681           5,681           5,681             5,681           See D2.g Quantities

Number of Barge Loads (EA) 1 1 2 3 3 3 3 3

Number of Truck Loads (EA) 72 98 161 247 247 247 247 247

Number of Rail Car Loads (EA) 17 23 37 57 57 57 57 57

Quantities represent importing materials on‐site, including materials for capping/backing (sand, armor, beachmix, AquaBlok, AquaGate), materials for amending sediments (quicklime, diatomaceous earth), and materials for constructing a 

CDF. The number of barges, trucks, or rail gondolas was calculated based on weight and volume quantities in D2.d through D2.h  and the size/density assumptions in D2.o. The larger number of loads of the two methods (weight or 

volume) was used to determine the number of barges, trucks, or rail gondolas that may be needed under each alternative. 
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Table D2.s. Truck, Rail, Barge Loads for Import Materials (DMM Scenario 2 ‐ Off‐Site Disposal) (continued)
Portland Harbor Superfund Site
Portland, Oregon

AquaBlok Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 1 1 2 3 3 3 3 3

Number of Truck Loads (EA) 72 98 161 247 247 247 247 247

Number of Rail Car Loads (EA) 17 23 38 58 58 58 58 58

AquaGate Placement Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 2,500 See worksheet D2.o for details

Truck Size Assumed 20 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 100 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Total AquaGate Material Quantities (TON): 50,435         57,038       78,553         77,433         106,028       136,655       200,985        80,806         See D2.g Quantities

Number of Barge Loads (EA) 21 23 32 31 43 55 81 33

Number of Truck Loads (EA) 2,522 2,852 3,928 3,872 5,302 6,833 10,050 4,041

Number of Rail Car Loads (EA) 505 571 786 775 1,061 1,367 2,010 809

Total Aquagate Material Quantities (CY) 50,435         57,038       78,553         77,433         106,028       136,655       200,985        80,806        

Number of Barge Loads (EA) 21 23 32 31 43 55 81 33

Number of Truck Loads (EA) 2,522 2,852 3,928 3,872 5,302 6,833 10,050 4,041

Number of Rail Car Loads (EA) 505 571 786 775 1,061 1,367 2,010 809

AquaGate Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 21 23 32 31 43 55 81 33

Number of Truck Loads (EA) 2,522 2,852 3,928 3,872 5,302 6,833 10,050 4,041

Number of Rail Car Loads (EA) 505 571 786 775 1,061 1,367 2,010 809

Quicklime Amendment Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 912 See worksheet D2.o for details

Truck Size Assumed 25 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 36 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Quicklime (CY) 6,949           6,949         6,949           6,949           6,949           6,949           6,949             6,949           Summation of D2.d Quantities

Number of Barge Loads (EA) 8 8 8 8 8 8 8 8

Number of Truck Loads (EA) 348 348 348 348 348 348 348 348

Number of Rail Car Loads (EA) 194 194 194 194 194 194 194 194

Quicklime (TON) 19,036         19,036       19,036         19,036         19,036         19,036         19,036          19,036         Summation of D2.d Quantities

Number of Barge Loads (EA) 8 8 8 8 8 8 8 8

Number of Truck Loads (EA) 762 762 762 762 762 762 762 762

Number of Rail Car Loads (EA) 191 191 191 191 191 191 191 191

Quicklime Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 8 8 8 8 8 8 8 8

Number of Truck Loads (EA) 762 762 762 762 762 762 762 762

Number of Rail Car Loads (EA) 194 194 194 194 194 194 194 194

Diatomaceous Earth Amendment Volumes
TN/EA CY/EA

Barge Size Assumed 2,500 3,333 See worksheet D2.o for details

Truck Size Assumed 5 20 See worksheet D2.o for details

Rail Gondola Size Assumed 100 120 See worksheet D2.o for details

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Diatomaceous Earth (CY) 197,676       234,153     363,492       615,584       1,379,969   2,218,499   8,795,688     534,784       Summation of D2.d Quantities

Number of Barge Loads (EA) 60 71 110 185 415 666 2,639 161

Number of Truck Loads (EA) 9,884 11,708 18,175 30,780 68,999 110,925 439,785 26,740

Number of Rail Car Loads (EA) 1,648 1,952 3,030 5,130 11,500 18,488 73,298 4,457

Diatomaceous Earth (TON) 51,395         60,879       94,507         160,051       358,791       576,809       2,286,878     139,043       Summation of D2.d Quantities

Number of Barge Loads (EA) 21 25 38 65 144 231 915 56

Number of Truck Loads (EA) 10,279 12,176 18,902 32,011 71,759 115,362 457,376 27,809

Number of Rail Car Loads (EA) 514 609 946 1,601 3,588 5,769 22,869 1,391

Diatomaceous Earth Placement ‐ Maximum Number of Probable Loads

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 60 71 110 185 415 666 2,639 161

Number of Truck Loads (EA) 10,279 12,176 18,902 32,011 71,759 115,362 457,376 27,809

Number of Rail Car Loads (EA) 1,648 1,952 3,030 5,130 11,500 18,488 73,298 4,457

Total Number of Barges, Trucks, Rail Cars ‐ Materials

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Number of Barge Loads (EA) 309 353 472 661 1,190 1,780 5,580 611

Number of Truck Loads (EA) 36,213 41,598 56,702 81,676 152,420 231,322 762,822 74,632

Number of Rail Car Loads (EA) 7,834 8,970 12,037 17,022 30,853 46,346 146,990 15,659

Portland Harbor FS

79171.3383.345.FSZ

EPA
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PROJECT: COMPUTED BY : JN CHECKED BY: MS

JOB NO.: DATE : 5/13/2016 DATE : 5/16/2016

CLIENT: WRKSHT NO. : D2.t

Table D2.t. Summary of Total Truck, Rail, Barge Loads
Portland Harbor Superfund Site

Portland, Oregon

DMM Scenario 1 ‐ Confined Disposal Facility and Off‐Site Disposal

Task Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Barging Barge Loads 0 0 0 416 416 416 416 416

Truck Loads NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1

Barge Loads 2 0 0 0 416 416 416 416 416

Rail Car Loads NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1

Barge Loads 2 0 0 0 416 416 416 416 416

Barging Barge Loads 424 504 786 901 2,570 4,401 18,766 724

Trucking Truck Loads 42,493 50,460 78,707 90,147 257,089 440,223 1,876,682 72,501

Rail Rail Car Loads 10,576 12,568 19,629 22,489 64,225 110,008 469,123 18,078

Barging Barge Loads 0 0 0 451 451 451 451 451

Truck Loads 0 0 0 26,280 26,280 26,280 26,280 26,280

Barge Loads 3 0 0 0 186 186 186 186 186

Rail Car Loads 0 0 0 6,583 6,583 6,583 6,583 6,583

Barge Loads 3 0 0 0 186 186 186 186 186

Barging Barge Loads 309 353 472 601 1,130 1,720 5,521 551

Trucking Truck Loads 36,213 41,598 56,702 71,291 142,035 220,937 752,437 64,247

Rail Rail Car Loads 7,834 8,970 12,037 15,358 29,189 44,682 145,326 13,995

Barging Barge Loads 733 857 1,258 2,369 4,567 6,988 25,154 2,142

Truck Loads 78,706 92,058 135,409 187,718 425,404 687,440 2,655,399 163,028

Barge Loads 0 0 0 602 602 602 602 602

Rail Car Loads 18,410 21,538 31,666 44,430 99,997 161,273 621,032 38,656

Barge Loads 0 0 0 602 602 602 602 602

Notes:

DMM Scenario 2 ‐ Off‐Site Disposal

Task Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H Alt. I
Barging Barge Loads 424 504 786 1,337 3,006 4,838 19,202 1,160

Trucking  Truck Loads 42,493 50,460 78,707 133,764 300,706 483,840 1,920,299 116,118

Rail Rail Car Loads 10,576 12,568 19,629 33,394 75,129 120,913 480,027 28,982

Barging Barge Loads 309 353 472 661 1,190 1,780 5,580 611

Trucking  Truck Loads 36,213 41,598 56,702 81,676 152,420 231,322 762,822 74,632

Rail Rail Car Loads 7,834 8,970 12,037 17,022 30,853 46,346 146,990 15,659

Barging Barge Loads 733 857 1,258 1,998 4,196 6,618 24,782 1,771

Trucking  Truck Loads 78,706 92,058 135,409 215,440 453,126 715,162 2,683,121 190,750

Rail Rail Car Loads 18,410 21,538 31,666 50,416 105,982 167,259 627,017 44,641

Portland Harbor FS

79171.3383.345.FSZ

EPA

Transportation for Import of All Other 

Materials On‐Site for Construction

Total
Trucking

Rail

Mode of Transportation

Transportation for Disposal at Off‐Site 

Commercial Landfills

Transportation for Disposal at On‐Site 

CDF

Transportation for Import of Materials 

On‐Site for CDF Construction

Trucking

Rail

Transportation for Disposal at Off‐Site 

Commercial Landfills

Transportation for Import of Materials 

On‐Site for Construction

Total

Mode of Transportation

Trucking

Rail

3 ‐ As noted in the T4 60% Design, it is anticipated that the import fill layer would be constructed using suitable dredged material from maintenance dredging activities and be transported to the CDF 

by barge. Thus, only barges would be considered for transportation of the import fill layer to the CDF. Therefore, number of barge loads are presented for the trucking and rail options, rather than 

truck loads and rail car loads.

1 ‐ It is assumed that transportation of dredged sediments to the CDF would only be by barge. Therefore, number of trucks and rail cars are not presented for transportation and disposal at the CDF.
2 ‐ As noted in footnote 1, only barges would be considered for transportation and disposal at the CDF. Therefore, number of barge loads are presented for the trucking and rail options, rather than 

truck loads and rail car loads.
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Table D3-1
Construction Duration Assumptions
Portland Harbor Superfund Site
Portland, Oregon

Low 
Estimatea

High 
Estimatea

Low 
Estimatea

High 
Estimatea Sanda

Low-
Permeability 

Sanda
Organoclay 

Matsa Beach Mixa Armora AquaBloka
AquaGate + 

10% PACa AquaBlokb
AquaGate + 
10% PACb

(low
work days)

(high work 
days)

(low
work years)

(high work 
years) (work days) (work years) (work days) (work years)

In-water Worki

 (low work years)
In-water Worki

(high work years)

Averaged 
In-water Workj

(work years)

Total 
Construction 

Timek,l

B 494,469 659,292 168,712 224,949 349,434 3,946 232 11,676 27,956 1,634 50,434 1,424 43,951 97 129 0.79 1.06 112 0.92 0.4 0.004 1.72 1.98 2 4
C 592,204 789,605 168,712 224,949 392,204 3,946 232 14,546 35,641 2,244 57,037 1,956 49,706 116 155 0.95 1.27 128 1.05 0.4 0.004 2.00 2.32 3 5
D 949,753 1,266,337 168,712 224,949 494,345 3,946 232 21,817 51,767 3,689 78,553 3,215 68,455 186 248 1.53 2.04 165 1.35 0.4 0.004 2.88 3.39 4 6
E 1,652,687 2,203,583 168,712 224,949 663,489 3,946 232 33,750 77,680 5,680 77,452 4,950 67,496 324 432 2.66 3.54 218 1.79 0.4 0.004 4.45 5.33 5 7
F 3,825,062 5,100,082 168,712 224,949 1,126,225 3,946 232 50,615 150,331 5,680 106,047 4,950 92,416 750 1,000 6.15 8.20 366 3.00 0.4 0.004 9.15 11.20 11 13
G 6,220,846 8,294,461 168,712 224,949 1,659,423 3,946 232 69,065 244,009 5,680 136,663 4,950 119,096 1,220 1,626 10.00 13.33 539 4.41 0.4 0.004 14.42 17.75 17 19
H 25,115,413 33,487,217 168,712 224,949 4,718,856 3,946 232 137,737 758,824 5,680 200,985 4,950 175,150 4,925 6,566 40.37 53.82 1,487 12.19 0.4 0.004 52.56 66.01 60 62
I 1,414,069 1,885,425 168,712 224,949 594,941 3,946 232 33,981 78,720 5,680 80,825 4,950 70,436 277 370 2.27 3.03 202 1.65 0.4 0.004 3.93 4.69 5 7

Assumption No. Unit Rate
1 122

2 5,100

2a ---

3 ---

4 3,900

5 ---

6 ---

7 ---
8 1.1475

9 4

10 0.007

Footnotes
a -
b -
c -
d -
e -
f -
g -
h -
i -
j -
k -
l -

---

---

---
AquaBlok or AquaGate tons per cubic yard

acres of organoclay mat placed per day

days per year in-water work window

total cubic yards dredged per day

---

---

total cubic yards placed per day

Dredging Duration (work days) = Total Dredge Volume (yd3) / 5100 (yd3/day)     [see Assumption 2]

Capping Duration (work years) = Capping Duration (work days) / 122 (days/work year)     [see Assumption 1]
Organoclay Mat Placement Duration (work days) = [Organoclay Mats (yd3) * 0.007 (acres/yd3)] / 4 (acres/day)   [see Assumptions 9 and 10]

AquaBlok or AquaGate (yd3) = AquaBlok or AquaGate (tons) / 1.1475 (tons/yd3)     [see Assumption 8]
Values are calculated by R-code program developed for use at Portland Harbor Superfund Site

Organoclay Mat Placement Duration (work years) = Organoclay Mat Placement Duration (work days) / 122 (days/work year)     [see Assumption 1]
In-water Work (work years) = Dredging Duration (work years) + Capping Duration (work years) + Organoclay Mat Placement Duration (work years)
Averaged In-water Work (work years) = average of "low" and "high" In-water Work (work years), rounded up to nearest integer
TOTAL CONSTRUCTION TIME (work years) =  In-water Work (work years) + 1 year for pre-design investigations and start-up activities prior to beginning In-water Work + 1 year of demobilization, mitigation activities, etc. following the completion of In-water Work

Dredging Duration (work years) = Dredging Duration (work days) / 122 (days/work year)     [see Assumption 1]
Capping Duration (work days) = Σ [Sand (yd3) + Low-Permeability Sand (yd3) + Beach Mix (yd3) + Armor (yd3) + AquaBlok (yd3) + AquaGate (yd3)] / 3900 (yd3/day)     [see Assumption 4]

Construction Durations

Dredging Durationc,d Capping Duratione,f
Organoclay Mat 

Placement Durationg,h Total Durations

Alternative

Total Dredge Volume Ex-Situ Treatment Volume Material for Containment, Dredge Residuals Management, and In-Situ Treatment

(yd3) (yd3) (yd3) (tons) (yd3)

acres covered by 1 cubic yard of material 
incorporated into a 1-inch thick mat

Generally it is understood that FS alternatives are a concept and not based on detailed design so simplifying assumptions can be made where they are reasonable given the uncertainties. In the case of the riverbanks, there is significant uncertainty regarding actual distribution of contamination and even configuration (vegetated or armored, steep or not) and that we have made conservative assumptions regarding that volume and the slopes in that it is somewhat of a reasonable worst-case. It would 

Inputs and assumptions for construction duration calculations
Description

In-water work window is 122 days per year

Estimated dredge durations are based on an assumed 6,000 cy/day dredged and the estimated range of dredged volumes, but with production rate revised to 6,000*6/7 = 5,100 cy/day as a weekly average.

Daily dredge production rates were developed assuming a 55/45 percent mix of cable arm versus articulated bucket dredges, based on the approximate areal percentages of navigation channel and maintenance dredge areas in the alternatives.  Dredging and excavation operations are assumed to occur 24 
hours/6 days per week using three dredges. The daily and weekly durations of removal operations may be refined if community “quality of life” concerns (such as nighttime noise or light pollution) are identified.  However, for this FS, it is assumed that 24 hour per day dredging activities can be achieved given 
the industrial nature of the majority of the surrounding areas. 

The planning-level productivity estimate for a cable arm dredge was developed based on operational characteristics for environmental dredging and guidance presented in USACE (2008).  The production rate is the product of the bucket volume (10 cy), cycle time (2 min), and percent bucket fill (60 percent), 
adjusted for effective working time (62.5 percent).  Based on this analysis, the cable arm dredge productivity rate is approximately 2,700 cy/day/dredge plant.  The productivity estimates of the articulated bucket dredge are derived from recent site experience at Boeing Plant 2 removal at the Duwamish River 
Superfund Site.  There, the daily production rate during the latest season of dredging was approximately 1,150 cy/day using a single 4-cy excavator-mounted bucket. Assuming the above number and mix of these dredge types, 6,000 cy/day was estimated for daily production
[(55 percent * 2,700 cy/day) + (45 percent * 1,150 cy/day)] * 3 dredge plants = 6,000 cy/day

Dredge duration calculated on a volumetric, not areal, basis. Debris fields, piling removal, etc. are not explicitly incorporated into duration assumptions. 

Cap/EMNR placement rate assumes 1,500 cy of material (sand, low-permeability sand, beach mix, armor, AquaBlok, or AquaGate) placed per day per placement plant. Construction duration calculations assume 3 plants operating 6 days per week with 1 day of maintenance per week for the 122 day in-water 
work window. (3 plants*1,500 cy/day) = 4,500 cy/day placed, but with placement rate revised to 4,500*6/7 = 3,900 cy/day as a weekly average.
Cap and EMNR construction is assumed to occur in sequence (not in parallel) with dredging for estimating total construction duration

Ex-situ treatment volumes are assumed to be a subset of the dredged material volumes.

Construction duration calculations assume that the total dredge and placement material volumes presented above are accurate.

AquaBlok and AquaGate+PAC 10% are both assumed to have an average dry bulk density of 85lb/ft3.
Organoclay mat placement rate can vary significantly and is best estimated following an inspection of the placement area by the placement contractor. It is the expectation of an organoclay mat vendor that placement rates will increase as the project progresses for larger quantities of mats.  The vendor further 
expects the placement rate to vary between 1-10 acres/day, and recommends 4 acres/day for these FS estimates. Organoclay mat placement is assumed to be conducted in sequence (not in parallel) with capping and dredging operations for estimating total construction duration.

Organoclay mats are assumed to be applied in a 1-inch thick mat.

Unit
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Table D6-1
Comparison of Remedial Approaches in Swan Island Lagoon
Portland Harbor Superfund Site
Portland, Oregon

Alternative

Areaa 
(acres)

Volume 
Sand 
(cy) 

Volume 
AquaGate & 

Mix Sand
 (cy) Sand Cost1 

AquaGate & 
Mix Sand 

Cost1,2

Total Sand & 
AquaGate 

Cost1,2

Material 
Placement 
Duration  

(yr)

Dredge 
Volume3 

(cy)
Dredging & 

Disposal Cost 

Dredging 
Duration 

(yr)

B 101 160,986 1,489 $5,262,015 $393,267 $5,655,282 1 804,927 $295,155,528 3
C 99 157,064 1,481 $5,135,493 $391,134 $5,526,627 1 785,316 $287,979,911 3
D 88 140,367 1,003 $4,592,150 $264,006 $4,856,156 1 701,834 $257,359,366 2
E & I 60 96,519 0 $3,170,609 $0 $3,170,609 1 482,594 $177,081,844 2
F 29 45,542 0 $1,512,763 $0 $1,512,763 1 227,705 $83,675,626 1
G 20 31,442 0 $1,043,760 $0 $1,043,760 1 157,204 $57,774,702 1

Notes:
1  Costs include material and placement costs
2  AquaGate+PAC (10%) was added to sand in areas where PTW is present
3  Dredge volume represents neat dredge volume  

Alternative H was not evaluated since ENR is not considered in that Alternative.

Capital costs are presented on Tables CS-B (Swan Island Comparison) through CS-G (Swan Island Comparison)

While the estimate is developed to be as accurate as the current information allows, costs presented are expected to have an accuracy between -30% to +50% of actual costs, based on the 
scope presented. They are prepared solely to facilitate relative comparisons between alternatives. 

The Alternate Remedial Approach would include costs for both sand & AquaGate placement and dredging & disposal. The Current Remedial Approach would include only costs for sand & 
AquaGate placement.

Current and Alternate Remedial Approach Alternate Remedial Approach Only
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Comparison of Remedial Approach for Swan Island Lagoon 

Current Remedial Approach 
 
 
 

Note: Quantities and calculations presented herein are specific to the Swan Island SDU. Any quantities for work at 
SDUs outside of Swan Island are not included. 
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TABLE CS-B  (Swan Island Comparison)
Alternative B (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-B15X 160,986 CY $32.69 $5,262,015

CW-B18X 1,489 CY $264 $393,267

SUBTOTAL $5,655,282

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR).Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

Sand Placement for Technology Assignments - Current Remedial 
Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Current 
Remedial Approach (Swan Island)

DETAILED COST ESTIMATE SUMMARY

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Current Remedial Approach

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.



TABLE CW-B15X

Alternative B Cost Worksheet: CW-B15X
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 160,986 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $3,179,473.50 0% 0% $3,179,474 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 10,426 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $212,586.14 0% 0% $212,586 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 150,560 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,869,955.20 0% 0% $1,869,955 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,262,015  

Representative
Unit Quantity Total Cost

160,986 $5,262,015

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $32.69

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

4/15/2016 Page 1 CW-B15X



TABLE CW-B18X

Alternative B Cost Worksheet: CW-B18X
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 722 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $329,448.60 5% 0% $345,921 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 765 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $15,108.75 0% 0% $15,109 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 1,489 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $7,087.64 0% 0% $7,088 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 835 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $17,025.65 0% 0% $17,026 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 654 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $8,122.68 0% 0% $8,123 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $393,267  

Representative
Unit Quantity Total Cost

1,489 $393,267

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $264

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

4/15/2016 Page 2 CW-B18X



TABLE CS-C (Swan Island Comparison)
Alternative C (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-C15X 157,064 CY $32.70 $5,135,493

CW-C18X 1,481 CY $264 $391,134

SUBTOTAL $5,526,627

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR).Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Current Remedial Approach

Sand Placement for Technology Assignments - Current Remedial 
Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Current 
Remedial Approach (Swan Island)

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.



TABLE CW-C15X

Alternative C Cost Worksheet: CW-C15X
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 157,064 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $3,102,014.00 0% 0% $3,102,014 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 10,382 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $211,688.98 0% 0% $211,689 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 146,682 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,821,790.44 0% 0% $1,821,790 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,135,493  

Representative
Unit Quantity Total Cost

157,064 $5,135,493

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $32.70

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 1 CW-C15X



TABLE CW-C18X

Alternative C Cost Worksheet: CW-C18X
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 718 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $327,623.40 5% 0% $344,005 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 761 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $15,029.75 0% 0% $15,030 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 1,481 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $7,049.56 0% 0% $7,050 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 835 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $17,025.65 0% 0% $17,026 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 646 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $8,023.32 0% 0% $8,023 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $391,134  

Representative
Unit Quantity Total Cost

1,481 $391,134

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $264

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 2 CW-C18X



TABLE CS-D (Swan Island Comparison)
Alternative D (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-D15X 140,367 CY $32.72 $4,592,150

CW-D18X 1,003 CY $263 $264,006

SUBTOTAL $4,856,156

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Current Remedial Approach

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

Reactive/GAC Placement for Technology Assignments - Current 
Remedial Approach (Swan Island)

Sand Placement for Technology Assignments - Current Remedial 
Approach (Swan Island)

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.



TABLE CW-D15X

Alternative D Cost Worksheet: CW-D15X
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 140,367 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $2,772,248.25 0% 0% $2,772,248 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 9,604 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $195,825.56 0% 0% $195,826 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 130,763 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,624,076.46 0% 0% $1,624,076 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $4,592,150  

Representative
Unit Quantity Total Cost

140,367 $4,592,150

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $32.72

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 1 CW-D15X



TABLE CW-D18X

Alternative D Cost Worksheet: CW-D18X
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 486 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $221,761.80 5% 0% $232,850 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 515 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $10,171.25 0% 0% $10,171 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 1,003 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $4,774.28 0% 0% $4,774 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 471 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $9,603.69 0% 0% $9,604 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 532 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $6,607.44 0% 0% $6,607 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $264,006  

Representative
Unit Quantity Total Cost

1,003 $264,006

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $263

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CS-E (Swan Island Comparison)
Alternative E (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-E15X 96,519 CY $32.85 $3,170,609

CW-E18X 0 CY $0 $0

SUBTOTAL $3,170,609

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Current Remedial Approach

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

Sand Placement for Technology Assignments - Current Remedial 
Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Current 
Remedial Approach (Swan Island)

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.
Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.



TABLE CW-E15X

Alternative E Cost Worksheet: CW-E15X
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 96,519 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $1,906,250.25 0% 0% $1,906,250 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 8,230 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $167,809.70 0% 0% $167,810 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 88,289 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,096,549.38 0% 0% $1,096,549 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $3,170,609  

Representative
Unit Quantity Total Cost

96,519 $3,170,609

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $32.85

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-E18X

Alternative E Cost Worksheet: CW-E18X
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 0 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $0.00 0% 0% $0 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $0  

Representative
Unit Quantity Total Cost

0 $0

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $0

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CS-F (Swan Island Comparison)
Alternative F (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-F15X 45,542 CY $33.22 $1,512,763

CW-F18X 0 CY $0 $0

SUBTOTAL $1,512,763

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Current Remedial Approach

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of the remaining contaminated sediment 
at offsite facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural 
recovery (MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary 
estimate are work items that are specifically being conducted at Swan Island.

Sand Placement for Technology Assignments - Current Remedial 
Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Current 
Remedial Approach (Swan Island)

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.
Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.



TABLE CW-F15X

Alternative F Cost Worksheet: CW-F15X
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 45,542 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $899,454.50 0% 0% $899,455 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 5,982 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $121,972.98 0% 0% $121,973 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 39,560 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $491,335.20 0% 0% $491,335 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,512,763  

Representative
Unit Quantity Total Cost

45,542 $1,512,763

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $33.22

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 1 CW-F15X



TABLE CW-F18X

Alternative F Cost Worksheet: CW-F18X
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 0 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $0.00 0% 0% $0 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $0  

Representative
Unit Quantity Total Cost

0 $0

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $0

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CS-G (Swan Island Comparison)
Alternative G (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-G15X 31,442 CY $33.20 $1,043,760

CW-G18X 0 CY $0 $0

SUBTOTAL $1,043,760

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of the remaining contaminated sediment 
at offsite facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural 
recovery (MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary 
estimate are work items that are specifically being conducted at Swan Island.

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Current Remedial Approach

Sand Placement for Technology Assignments - Current Remedial 
Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Current 
Remedial Approach (Swan Island)

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.
Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.



TABLE CW-G15X

Alternative G Cost Worksheet: CW-G15X
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 31,442 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $620,979.50 0% 0% $620,980 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 4,049 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $82,559.11 0% 0% $82,559 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 27,393 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $340,221.06 0% 0% $340,221 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,043,760  

Representative
Unit Quantity Total Cost

31,442 $1,043,760

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $33.20

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-G18X

Alternative G Cost Worksheet: CW-G18X
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Current Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 0 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $0.00 0% 0% $0 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $0  

Representative
Unit Quantity Total Cost

0 $0

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each
ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalen

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum
BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years
 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $0

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Cur) - 1 through Swan (Cur) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CS-B  (Swan Island Comparison)
Alternative B (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR).Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

DETAILED COST ESTIMATE SUMMARY

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-B8Y 1,317,395 CY $24.53 $32,315,699

CW-B9Y 91,228 CY $31.10 $2,837,191

CW-B11Y 1 LS $6,090,635 $6,090,635

CW-B13Y 2,292,534 TON $111 $253,912,003

CW-B15Y 160,986 CY $32.69 $5,262,015

CW-B18Y 1,489 CY $264 $393,267

SUBTOTAL $300,810,810

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

Dewatering and Water Treatment for Dredging Operations - 
Alternate Remedial Approach (Swan Island)

Includes collection and treatment of water from sediment dewatering during 
dredging operations

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.

Subtitle D Disposal (Handling, Transportation, and Disposal) - 
Alternate Remedial Approach (Swan Island)

Includes waste going to offsite Subtitle D facility for disposal without 
treatment, including the volume of non-PTW contaminated sediments as 
well as the volume of highly toxic PTW

Dredging of Contaminated Sediments (Open Water) - Alternate 
Remedial Approach (Swan Island)

Dredging of Contaminated Sediments (Confined) - Alternate 
Remedial Approach (Swan Island)

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Sand Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Alternate Remedial Approach



TABLE CW-B8Y

Alternative B Cost Worksheet: CW-B8Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Open Water) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Open Water Dredging (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A6 Open Water Dredging 1,317,395 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.53 $24.53 $32,315,699.35 0% 0% $32,315,699 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $32,315,699  

Representative
Unit Quantity Total Cost

1,317,395 $32,315,699

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $24.53

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in open water areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for open water dredging, assuming a 10 CY barge mounted crane and clamshell.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-B9Y

Alternative B Cost Worksheet: CW-B9Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Confined) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Confined Dredging (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A7 Confined Dredging 91,228 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $31.10 $31.10 $2,837,190.80 0% 0% $2,837,191 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $2,837,191  

Representative
Unit Quantity Total Cost

91,228 $2,837,191

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $31.10

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in confined areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for confined dredging, assuming a 4 CY barge mounted excavator.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

4/15/2016 Page 2 CW-B9Y



TABLE CW-B11Y

Alternative B Cost Worksheet: CW-B11Y
Capital Cost Sub-Element  
Dewatering and Water Treatment for Dredging Operations - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Dewatering and Water Treatment for Dredging Operations (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A9

Mobilization/Demobilization of Temporary Water 
Treatment System 3 EA 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $36,600.00 $36,600.00 $109,800.00 0% 0% $109,800 MII MII

Project-specific unit cost developed in MII. Assumes 
mob/demob of treatment system will be required for each 
construction season

A10

Dewatering and Temporary Water Treatment 
System Operations 276 DY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $21,654.00 $21,654.00 $5,980,834.80 0% 0% $5,980,835 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $6,090,635  

Representative
Unit Quantity Total Cost

1 $6,090,635

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY LS $6,090,635

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the dewatering and water treatment for dredging operations. Assumes a temporary water treatment plant will be utilized for treatment of water generated from dewatering of sediments. It includes costs for labor, equipment, and materials for treatment of water generated from dredged sediments.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-B13Y

Alternative B Cost Worksheet: CW-B13Y
Capital Cost Sub-Element  
Subtitle D Disposal (Handling, Transportation, and Disposal) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:

Cost for Subtitle D Disposal (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

Diatomaceous Earth Amendment

A11 In-Barge Stabilization / Mixing of Amendments 1,828,500 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.50 $24.50 $44,798,250.00 0% 0% $44,798,250 MII MII Project-specific unit cost developed in MII.

P5 Diatomaceous Earth 109,168 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $105.94 $105.94 $11,565,257.92 0% 0% $11,565,258 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 24.

Transportation to Transload Facility

A13 Barging to Transload Facility 1,828,500 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $13.66 $13.66 $24,977,310.00 0% 0% $24,977,310 MII MII Project-specific unit cost developed in MII.

Transportation and Disposal at Subtitle D 
Landfill

M11 Transportation and Disposal at Subtitle D Landfill 2,292,534 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $74.53 $74.53 $170,862,559.02 1% 0% $172,571,185 V Vendor Quote

(Roosevelt Landfill), 2015.  Includes transloading of the 
sediments, truck transportation from the transload facility to 
the landfill, and disposal at the landfill.

TOTAL COST: $253,912,003  

Representative
Unit Quantity Total Cost

2,292,534 $253,912,003

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY TON $111

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the disposal of contaminated sediments at a Subtitle D landfill, including barge transportation of materials to a transload facility, materials handling from the barge to truck, transportation of the sediments to the Subtitle C/TSCA landfill, and disposal of contaminated sediments (including thermal treatment at the landfill 
facility for a portion of the volume). It includes costs for labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-B15Y

Alternative B Cost Worksheet: CW-B15Y
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 160,986 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $3,179,473.50 0% 0% $3,179,474 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 10,426 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $212,586.14 0% 0% $212,586 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 150,560 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,869,955.20 0% 0% $1,869,955 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,262,015  

Representative
Unit Quantity Total Cost

160,986 $5,262,015

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $32.69
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TABLE CW-B18Y

Alternative B Cost Worksheet: CW-B18Y
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 722 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $329,448.60 5% 0% $345,921 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 765 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $15,108.75 0% 0% $15,109 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 1,489 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $7,087.64 0% 0% $7,088 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 835 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $17,025.65 0% 0% $17,026 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 654 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $8,122.68 0% 0% $8,123 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $393,267  

Representative
Unit Quantity Total Cost

1,489 $393,267

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $264
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TABLE CS-C (Swan Island Comparison)
Alternative C (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR).Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-C8Y 1,283,464 CY $24.53 $31,483,372

CW-C9Y 90,839 CY $31.10 $2,825,093

CW-C11Y 1 LS $5,945,553 $5,945,553

CW-C13Y 2,236,679 TON $111 $247,725,893

CW-C15Y 157,064 CY $32.70 $5,135,493

CW-C18Y 1,481 CY $264 $391,134

SUBTOTAL $293,506,538

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Alternate Remedial Approach

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.

Includes waste going to offsite Subtitle D facility for disposal without 
treatment, including the volume of non-PTW contaminated sediments as 
well as the volume of highly toxic PTW

Dredging of Contaminated Sediments (Open Water) - Alternate 
Remedial Approach (Swan Island)

Dredging of Contaminated Sediments (Confined) - Alternate 
Remedial Approach (Swan Island)

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Sand Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Dewatering and Water Treatment for Dredging Operations - 
Alternate Remedial Approach (Swan Island)

Includes collection and treatment of water from sediment dewatering during 
dredging operations

Subtitle D Disposal (Handling, Transportation, and Disposal) - 
Alternate Remedial Approach (Swan Island)



TABLE CW-C8Y

Alternative C Cost Worksheet: CW-C8Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Open Water) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Open Water Dredging (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A6 Open Water Dredging 1,283,464 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.53 $24.53 $31,483,371.92 0% 0% $31,483,372 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $31,483,372  

Representative
Unit Quantity Total Cost

1,283,464 $31,483,372

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in open water areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for open water dredging, assuming a 10 CY barge mounted crane and clamshell.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $24.53

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-C9Y

Alternative C Cost Worksheet: CW-C9Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Confined) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Confined Dredging (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A7 Confined Dredging 90,839 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $31.10 $31.10 $2,825,092.90 0% 0% $2,825,093 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $2,825,093  

Representative
Unit Quantity Total Cost

90,839 $2,825,093

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in confined areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for confined dredging, assuming a 4 CY barge mounted excavator.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $31.10

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-C11Y

Alternative C Cost Worksheet: CW-C11Y
Capital Cost Sub-Element  
Dewatering and Water Treatment for Dredging Operations - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Dewatering and Water Treatment for Dredging Operations (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A9

Mobilization/Demobilization of Temporary Water 
Treatment System 3 EA 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $36,600.00 $36,600.00 $109,800.00 0% 0% $109,800 MII MII

Project-specific unit cost developed in MII. Assumes 
mob/demob of treatment system will be required for each 
construction season

A10

Dewatering and Temporary Water Treatment 
System Operations 270 DY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $21,654.00 $21,654.00 $5,835,753.00 0% 0% $5,835,753 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,945,553  

Representative
Unit Quantity Total Cost

1 $5,945,553

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the dewatering and water treatment for dredging operations. Assumes a temporary water treatment plant will be utilized for treatment of water generated from dewatering of sediments. It includes costs for labor, equipment, and materials for treatment of water generated from dredged sediments.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY LS $5,945,553

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-C13Y

Alternative C Cost Worksheet: CW-C13Y
Capital Cost Sub-Element  
Subtitle D Disposal (Handling, Transportation, and Disposal) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:

Cost for Subtitle D Disposal (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

Diatomaceous Earth Amendment

A11 In-Barge Stabilization / Mixing of Amendments 1,783,953 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.50 $24.50 $43,706,848.50 0% 0% $43,706,849 MII MII Project-specific unit cost developed in MII.

P5 Diatomaceous Earth 106,509 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $105.94 $105.94 $11,283,563.46 0% 0% $11,283,563 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 24.

Transportation to Transload Facility

A13 Barging to Transload Facility 1,783,953 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $13.66 $13.66 $24,368,797.98 0% 0% $24,368,798 MII MII Project-specific unit cost developed in MII.

Transportation and Disposal at Subtitle D 
Landfill

M11 Transportation and Disposal at Subtitle D Landfill 2,236,679 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $74.53 $74.53 $166,699,685.87 1% 0% $168,366,683 V Vendor Quote

Project-specific vendor quote - Republic Services 
(Roosevelt Landfill), 2015.  Includes transloading of the 
sediments, truck transportation from the transload facility to 
the landfill, and disposal at the landfill.

TOTAL COST: $247,725,893  

Representative
Unit Quantity Total Cost

2,236,679 $247,725,893

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the disposal of contaminated sediments at a Subtitle D landfill, including barge transportation of materials to a transload facility, materials handling from the barge to truck, transportation of the sediments to the Subtitle C/TSCA landfill, and disposal of contaminated sediments (including thermal treatment at the landfill 
facility for a portion of the volume). It includes costs for labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY TON $111

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-C15Y

Alternative C Cost Worksheet: CW-C15Y
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 157,064 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $3,102,014.00 0% 0% $3,102,014 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 10,382 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $211,688.98 0% 0% $211,689 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 146,682 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,821,790.44 0% 0% $1,821,790 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,135,493  

Representative
Unit Quantity Total Cost

157,064 $5,135,493

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $32.70
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TABLE CW-C18Y

Alternative C Cost Worksheet: CW-C18Y
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 718 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $327,623.40 5% 0% $344,005 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 761 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $15,029.75 0% 0% $15,030 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 1,481 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $7,049.56 0% 0% $7,050 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 835 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $17,025.65 0% 0% $17,026 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 646 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $8,023.32 0% 0% $8,023 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $391,134  

Representative
Unit Quantity Total Cost

1,481 $391,134

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $264

4/15/2016 Page 6 CW-C18Y



TABLE CS-D (Swan Island Comparison)
Alternative D (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-D8Y 1,144,177 CY $24.53 $28,066,662

CW-D9Y 84,034 CY $31.10 $2,613,457

CW-D11Y 1 LS $5,287,483 $5,287,483

CW-D13Y 1,998,914 TON $111 $221,391,764

CW-D15Y 140,367 CY $32.72 $4,592,150

CW-D18Y 1,003 CY $263 $264,006

SUBTOTAL $262,215,522

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Alternate Remedial Approach

Dredging of Contaminated Sediments (Open Water) - Alternate 
Remedial Approach (Swan Island)

Dredging of Contaminated Sediments (Confined) - Alternate 
Remedial Approach (Swan Island)

Dewatering and Water Treatment for Dredging Operations - 
Alternate Remedial Approach (Swan Island)

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Sand Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Includes collection and treatment of water from sediment dewatering during 
dredging operations

Subtitle D Disposal (Handling, Transportation, and Disposal) - 
Alternate Remedial Approach (Swan Island)

Includes waste going to offsite Subtitle D facility for disposal without 
treatment, including the volume of non-PTW contaminated sediments as 
well as the volume of highly toxic PTW



TABLE CW-D8Y

Alternative D Cost Worksheet: CW-D8Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Open Water) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Open Water Dredging (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A6 Open Water Dredging 1,144,177 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.53 $24.53 $28,066,661.81 0% 0% $28,066,662 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $28,066,662  

Representative
Unit Quantity Total Cost

1,144,177 $28,066,662

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in open water areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for open water dredging, assuming a 10 CY barge mounted crane and clamshell.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $24.53

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 1 CW-D8Y



TABLE CW-D9Y

Alternative D Cost Worksheet: CW-D9Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Confined) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Confined Dredging (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A7 Confined Dredging 84,034 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $31.10 $31.10 $2,613,457.40 0% 0% $2,613,457 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $2,613,457  

Representative
Unit Quantity Total Cost

84,034 $2,613,457

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in confined areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for confined dredging, assuming a 4 CY barge mounted excavator.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $31.10

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-D11Y

Alternative D Cost Worksheet: CW-D11Y
Capital Cost Sub-Element  
Dewatering and Water Treatment for Dredging Operations - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Dewatering and Water Treatment for Dredging Operations (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A9

Mobilization/Demobilization of Temporary Water 
Treatment System 2 EA 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $36,600.00 $36,600.00 $73,200.00 0% 0% $73,200 MII MII

Project-specific unit cost developed in MII. Assumes 
mob/demob of treatment system will be required for each 
construction season

A10

Dewatering and Temporary Water Treatment 
System Operations 241 DY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $21,654.00 $21,654.00 $5,214,283.20 0% 0% $5,214,283 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,287,483  

Representative
Unit Quantity Total Cost

1 $5,287,483

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the dewatering and water treatment for dredging operations. Assumes a temporary water treatment plant will be utilized for treatment of water generated from dewatering of sediments. It includes costs for labor, equipment, and materials for treatment of water generated from dredged sediments.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY LS $5,287,483

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-D13Y

Alternative D Cost Worksheet: CW-D13Y
Capital Cost Sub-Element  
Subtitle D Disposal (Handling, Transportation, and Disposal) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:

Cost for Subtitle D Disposal (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

Diatomaceous Earth Amendment

A11 In-Barge Stabilization / Mixing of Amendments 1,594,311 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.50 $24.50 $39,060,619.50 0% 0% $39,060,620 MII MII Project-specific unit cost developed in MII.

P5 Diatomaceous Earth 95,186 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $105.94 $105.94 $10,084,004.84 0% 0% $10,084,005 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 24.

Transportation to Transload Facility

A13 Barging to Transload Facility 1,594,311 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $13.66 $13.66 $21,778,288.26 0% 0% $21,778,288 MII MII Project-specific unit cost developed in MII.

Transportation and Disposal at Subtitle D 
Landfill

M11 Transportation and Disposal at Subtitle D Landfill 1,998,914 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $74.53 $74.53 $148,979,060.42 1% 0% $150,468,851 V Vendor Quote

Project-specific vendor quote - Republic Services 
(Roosevelt Landfill), 2015.  Includes transloading of the 
sediments, truck transportation from the transload facility to 
the landfill, and disposal at the landfill.

TOTAL COST: $221,391,764  

Representative
Unit Quantity Total Cost

1,998,914 $221,391,764

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the disposal of contaminated sediments at a Subtitle D landfill, including barge transportation of materials to a transload facility, materials handling from the barge to truck, transportation of the sediments to the Subtitle C/TSCA landfill, and disposal of contaminated sediments (including thermal treatment at the landfill 
facility for a portion of the volume). It includes costs for labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY TON $111

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-D15Y

Alternative D Cost Worksheet: CW-D15Y
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 140,367 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $2,772,248.25 0% 0% $2,772,248 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 9,604 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $195,825.56 0% 0% $195,826 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 130,763 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,624,076.46 0% 0% $1,624,076 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $4,592,150  

Representative
Unit Quantity Total Cost

140,367 $4,592,150

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $32.72
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TABLE CW-D18Y

Alternative D Cost Worksheet: CW-D18Y
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 486 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $221,761.80 5% 0% $232,850 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 515 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $10,171.25 0% 0% $10,171 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 1,003 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $4,774.28 0% 0% $4,774 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 471 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $9,603.69 0% 0% $9,604 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 532 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $6,607.44 0% 0% $6,607 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $264,006  

Representative
Unit Quantity Total Cost

1,003 $264,006

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $263
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TABLE CS-E (Swan Island Comparison)
Alternative E (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of contaminated sediment at offsite 
facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural recovery 
(MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary estimate are 
work items that are specifically being conducted at Swan Island.

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-E8Y 772,529 CY $24.53 $18,950,136

CW-E9Y 72,011 CY $31.10 $2,239,542

CW-E11Y 1 LS $3,659,102 $3,659,102

CW-E13Y 1,374,489 TON $111 $152,233,064

CW-E15Y 96,519 CY $32.85 $3,170,609

CW-E18Y 0 CY $0 $0

SUBTOTAL $180,252,453

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Alternate Remedial Approach

Dredging of Contaminated Sediments (Open Water) - Alternate 
Remedial Approach (Swan Island)

Dredging of Contaminated Sediments (Confined) - Alternate 
Remedial Approach (Swan Island)

Dewatering and Water Treatment for Dredging Operations - 
Alternate Remedial Approach (Swan Island)

Includes collection and treatment of water from sediment dewatering during 
dredging operations

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.
Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Sand Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Subtitle D Disposal (Handling, Transportation, and Disposal) - 
Alternate Remedial Approach (Swan Island)

Includes waste going to offsite Subtitle D facility for disposal without 
treatment, including the volume of non-PTW contaminated sediments as 
well as the volume of highly toxic PTW



TABLE CW-E8Y

Alternative E Cost Worksheet: CW-E8Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Open Water) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Open Water Dredging (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A6 Open Water Dredging 772,529 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.53 $24.53 $18,950,136.37 0% 0% $18,950,136 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $18,950,136  

Representative
Unit Quantity Total Cost

772,529 $18,950,136

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in open water areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for open water dredging, assuming a 10 CY barge mounted crane and clamshell.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $24.53

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 1 CW-E8Y



TABLE CW-E9Y

Alternative E Cost Worksheet: CW-E9Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Confined) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Confined Dredging (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A7 Confined Dredging 72,011 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $31.10 $31.10 $2,239,542.10 0% 0% $2,239,542 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $2,239,542  

Representative
Unit Quantity Total Cost

72,011 $2,239,542

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in confined areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for confined dredging, assuming a 4 CY barge mounted excavator.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $31.10

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 2 CW-E9Y



TABLE CW-E11Y

Alternative E Cost Worksheet: CW-E11Y
Capital Cost Sub-Element  
Dewatering and Water Treatment for Dredging Operations - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Dewatering and Water Treatment for Dredging Operations (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A9

Mobilization/Demobilization of Temporary Water 
Treatment System 2 EA 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $36,600.00 $36,600.00 $73,200.00 0% 0% $73,200 MII MII

Project-specific unit cost developed in MII. Assumes 
mob/demob of treatment system will be required for each 
construction season

A10

Dewatering and Temporary Water Treatment 
System Operations 166 DY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $21,654.00 $21,654.00 $3,585,902.40 0% 0% $3,585,902 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $3,659,102  

Representative
Unit Quantity Total Cost

1 $3,659,102

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the dewatering and water treatment for dredging operations. Assumes a temporary water treatment plant will be utilized for treatment of water generated from dewatering of sediments. It includes costs for labor, equipment, and materials for treatment of water generated from dredged sediments.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY LS $3,659,102

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-E13Y

Alternative E Cost Worksheet: CW-E13Y
Capital Cost Sub-Element  
Subtitle D Disposal (Handling, Transportation, and Disposal) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:

Cost for Subtitle D Disposal (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

Diatomaceous Earth Amendment

A11 In-Barge Stabilization / Mixing of Amendments 1,096,279 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.50 $24.50 $26,858,835.50 0% 0% $26,858,836 MII MII Project-specific unit cost developed in MII.

P5 Diatomaceous Earth 65,452 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $105.94 $105.94 $6,933,984.88 0% 0% $6,933,985 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 24.

Transportation to Transload Facility

A13 Barging to Transload Facility 1,096,279 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $13.66 $13.66 $14,975,171.14 0% 0% $14,975,171 MII MII Project-specific unit cost developed in MII.
Transportation and Disposal at Subtitle D 
Landfill

M11 Transportation and Disposal at Subtitle D Landfill 1,374,489 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $74.53 $74.53 $102,440,665.17 1% 0% $103,465,072 V Vendor Quote

Project-specific vendor quote - Republic Services 
(Roosevelt Landfill), 2015.  Includes transloading of the 
sediments, truck transportation from the transload facility to 
the landfill, and disposal at the landfill.

TOTAL COST: $152,233,064  

Representative
Unit Quantity Total Cost

1,374,489 $152,233,064

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the disposal of contaminated sediments at a Subtitle D landfill, including barge transportation of materials to a transload facility, materials handling from the barge to truck, transportation of the sediments to the Subtitle C/TSCA landfill, and disposal of contaminated sediments (including thermal treatment at the landfill 
facility for a portion of the volume). It includes costs for labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY TON $111

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

4/15/2016 Page 4 CW-E13Y



TABLE CW-E15Y

Alternative E Cost Worksheet: CW-E15Y
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 96,519 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $1,906,250.25 0% 0% $1,906,250 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 8,230 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $167,809.70 0% 0% $167,810 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 88,289 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $1,096,549.38 0% 0% $1,096,549 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $3,170,609  

Representative
Unit Quantity Total Cost

96,519 $3,170,609

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $32.85
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TABLE CW-E18Y

Alternative E Cost Worksheet: CW-E18Y
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 0 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $0.00 0% 0% $0 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $0  

Representative
Unit Quantity Total Cost

0 $0

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $0
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TABLE CS-F (Swan Island Comparison)
Alternative F (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of the remaining contaminated sediment 
at offsite facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural 
recovery (MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary 
estimate are work items that are specifically being conducted at Swan Island.

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-F8Y 346,145 CY $24.53 $8,490,937

CW-F9Y 52,339 CY $31.10 $1,627,743

CW-F11Y 1 LS $1,727,777 $1,727,777

CW-F13Y 648,534 TON $111 $71,829,169

CW-F15Y 45,542 CY $33.22 $1,512,763

CW-F18Y 0 CY $0 $0

SUBTOTAL $85,188,389

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

Dewatering and Water Treatment for Dredging Operations - 
Alternate Remedial Approach (Swan Island)

Includes collection and treatment of water from sediment dewatering during 
dredging operations

Dredging of Contaminated Sediments (Open Water) - Alternate 
Remedial Approach (Swan Island)

Dredging of Contaminated Sediments (Confined) - Alternate 
Remedial Approach (Swan Island)

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Alternate Remedial Approach

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Reactive/GAC Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Subtitle D Disposal (Handling, Transportation, and Disposal) - 
Alternate Remedial Approach (Swan Island)

Includes waste going to offsite Subtitle D facility for disposal without 
treatment, including the volume of non-PTW contaminated sediments as 
well as the volume of highly toxic PTW

Sand Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.



TABLE CW-F8Y

Alternative F Cost Worksheet: CW-F8Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Open Water) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Open Water Dredging (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A6 Open Water Dredging 346,145 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.53 $24.53 $8,490,936.85 0% 0% $8,490,937 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $8,490,937  

Representative
Unit Quantity Total Cost

346,145 $8,490,937

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in open water areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for open water dredging, assuming a 10 CY barge mounted crane and clamshell.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $24.53

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-F9Y

Alternative F Cost Worksheet: CW-F9Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Confined) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Confined Dredging (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A7 Confined Dredging 52,339 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $31.10 $31.10 $1,627,742.90 0% 0% $1,627,743 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,627,743  

Representative
Unit Quantity Total Cost

52,339 $1,627,743

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in confined areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for confined dredging, assuming a 4 CY barge mounted excavator.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $31.10

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-F11Y

Alternative F Cost Worksheet: CW-F11Y
Capital Cost Sub-Element  
Dewatering and Water Treatment for Dredging Operations - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Dewatering and Water Treatment for Dredging Operations (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A9

Mobilization/Demobilization of Temporary Water 
Treatment System 1 EA 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $36,600.00 $36,600.00 $36,600.00 0% 0% $36,600 MII MII

Project-specific unit cost developed in MII. Assumes 
mob/demob of treatment system will be required for each 
construction season

A10

Dewatering and Temporary Water Treatment 
System Operations 78 DY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $21,654.00 $21,654.00 $1,691,177.40 0% 0% $1,691,177 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,727,777  

Representative
Unit Quantity Total Cost

1 $1,727,777

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the dewatering and water treatment for dredging operations. Assumes a temporary water treatment plant will be utilized for treatment of water generated from dewatering of sediments. It includes costs for labor, equipment, and materials for treatment of water generated from dredged sediments.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY LS $1,727,777

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-F13Y

Alternative F Cost Worksheet: CW-F13Y
Capital Cost Sub-Element  
Subtitle D Disposal (Handling, Transportation, and Disposal) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:

Cost for Subtitle D Disposal (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

Diatomaceous Earth Amendment

A11 In-Barge Stabilization / Mixing of Amendments 517,265 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.50 $24.50 $12,672,992.50 0% 0% $12,672,993 MII MII Project-specific unit cost developed in MII.

P5 Diatomaceous Earth 30,883 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $105.94 $105.94 $3,271,745.02 0% 0% $3,271,745 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 24.

Transportation to Transload Facility

A13 Barging to Transload Facility 517,265 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $13.66 $13.66 $7,065,839.90 0% 0% $7,065,840 MII MII Project-specific unit cost developed in MII.

Transportation and Disposal at Subtitle D 
Landfill

M11 Transportation and Disposal at Subtitle D Landfill 648,534 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $74.53 $74.53 $48,335,239.02 1% 0% $48,818,591 V Vendor Quote

Project-specific vendor quote - Republic Services 
(Roosevelt Landfill), 2015.  Includes transloading of the 
sediments, truck transportation from the transload facility to 
the landfill, and disposal at the landfill.

TOTAL COST: $71,829,169  

Representative
Unit Quantity Total Cost

648,534 $71,829,169

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

COST WORKSHEET

This sub-element involves the disposal of contaminated sediments at a Subtitle D landfill, including barge transportation of materials to a transload facility, materials handling from the barge to truck, transportation of the sediments to the Subtitle C/TSCA landfill, and disposal of contaminated sediments (including thermal treatment at the landfill 
facility for a portion of the volume). It includes costs for labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY TON $111

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:
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TABLE CW-F15Y

Alternative F Cost Worksheet: CW-F15Y
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 45,542 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $899,454.50 0% 0% $899,455 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 5,982 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $121,972.98 0% 0% $121,973 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 39,560 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $491,335.20 0% 0% $491,335 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,512,763  

Representative
Unit Quantity Total Cost

45,542 $1,512,763

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $33.22
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TABLE CW-F18Y

Alternative F Cost Worksheet: CW-F18Y
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 0 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $0.00 0% 0% $0 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $0  

Representative
Unit Quantity Total Cost

0 $0

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $0
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TABLE CS-G (Swan Island Comparison)
Alternative G (Swan Island Comparison)

Site: Portland Harbor Superfund Site Description:
Location:      Portland, Oregon
Phase:         Feasibility Study (-30% to +50%)
Base Year:    2016
Date:           4/15/2016

DETAILED COST ESTIMATE SUMMARY
This alternative evaluates a remedy that would involve dredging of contaminated sediments, disposal of the remaining contaminated sediment 
at offsite facilities (Subtitle D and Subtitle C/TSCA), capping, enhanced natural recovery (ENR), in-situ treatment, and monitored natural 
recovery (MNR). Capital costs are based on Disposed Material Management (DMM) Scenario 2. Costs presented for this cost summary 
estimate are work items that are specifically being conducted at Swan Island.

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES

CW-G8Y 239,686 CY $24.53 $5,879,498

CW-G9Y 35,422 CY $31.10 $1,101,624

CW-G11Y 1 LS $1,203,751 $1,203,751

CW-G13Y 447,739 TON $111 $49,589,829

CW-G15Y 31,442 CY $33.20 $1,043,760

CW-G18Y 0 CY $0 $0

SUBTOTAL $58,818,462

Notes:

Abbreviations:
AC               Acre
CY              Cubic Yard        
LS               Lump Sum                   
QTY            Quantity                    
SF               Square Foot
TON             Ton

Costs presented for this alternative are expected to have an accuracy between -30% to +50% of actual costs, based on the scope presented. They are prepared solely to facilitate relative comparisons between alternatives for FS evaluation 
purposes.

Dredging of Contaminated Sediments (Open Water) - Alternate 
Remedial Approach (Swan Island)

Dredging of Contaminated Sediments (Confined) - Alternate 
Remedial Approach (Swan Island)

Dewatering and Water Treatment for Dredging Operations - 
Alternate Remedial Approach (Swan Island)

Includes collection and treatment of water from sediment dewatering during 
dredging operations

Subtitle D Disposal (Handling, Transportation, and Disposal) - 
Alternate Remedial Approach (Swan Island)

Includes waste going to offsite Subtitle D facility for disposal without 
treatment, including the volume of non-PTW contaminated sediments as 
well as the volume of highly toxic PTW

TECHNOLOGY ASSIGNMENTS MEASURES CAPITAL CONSTRUCTION COSTS: Alternate Remedial Approach

Costs presented for this cost summary estimate are work items that are specifically being conducted at Swan Island. Any costs for work at SDUs outside of Swan Island are not included. Additionally, costs for sitewide tasks (such as 5-Year Site 
Reviews and Site-Wide Monitoring) are excluded.

Sand Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)

Reactive/GAC Placement for Technology Assignments - Alternate 
Remedial Approach (Swan Island)



TABLE CW-G8Y

Alternative G Cost Worksheet: CW-G8Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Open Water) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Open Water Dredging (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A6 Open Water Dredging 239,686 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.53 $24.53 $5,879,497.58 0% 0% $5,879,498 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,879,498  

Representative
Unit Quantity Total Cost

239,686 $5,879,498

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $24.53

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in open water areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for open water dredging, assuming a 10 CY barge mounted crane and clamshell.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-G8Y

Alternative G Cost Worksheet: CW-G8Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Open Water) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Open Water Dredging (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A6 Open Water Dredging 239,686 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.53 $24.53 $5,879,497.58 0% 0% $5,879,498 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $5,879,498  

Representative
Unit Quantity Total Cost

239,686 $5,879,498

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $24.53

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in open water areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for open water dredging, assuming a 10 CY barge mounted crane and clamshell.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-G9Y

Alternative G Cost Worksheet: CW-G9Y
Capital Cost Sub-Element  
Dredging of Contaminated Sediments (Confined) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Confined Dredging (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A7 Confined Dredging 35,422 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $31.10 $31.10 $1,101,624.20 0% 0% $1,101,624 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,101,624  

Representative
Unit Quantity Total Cost

35,422 $1,101,624

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY CY $31.10

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves mechanical dredging of contaminated sediments in confined areas and transport to dewatering/stabilization area. It includes costs for on-site labor, equipment, and materials for confined dredging, assuming a 4 CY barge mounted excavator.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-G11Y

Alternative G Cost Worksheet: CW-G11Y
Capital Cost Sub-Element  
Dewatering and Water Treatment for Dredging Operations - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Dewatering and Water Treatment for Dredging Operations (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

A9

Mobilization/Demobilization of Temporary Water 
Treatment System 1 EA 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $36,600.00 $36,600.00 $36,600.00 0% 0% $36,600 MII MII

Project-specific unit cost developed in MII. Assumes 
mob/demob of treatment system will be required for each 
construction season

A10

Dewatering and Temporary Water Treatment 
System Operations 54 DY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $21,654.00 $21,654.00 $1,167,150.60 0% 0% $1,167,151 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,203,751  

Representative
Unit Quantity Total Cost

1 $1,203,751

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY LS $1,203,751

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the dewatering and water treatment for dredging operations. Assumes a temporary water treatment plant will be utilized for treatment of water generated from dewatering of sediments. It includes costs for labor, equipment, and materials for treatment of water generated from dredged sediments.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-G13Y

Alternative G Cost Worksheet: CW-G13Y
Capital Cost Sub-Element  
Subtitle D Disposal (Handling, Transportation, and Disposal) - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:

Cost for Subtitle D Disposal (Lump Sum)

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

Diatomaceous Earth Amendment

A11 In-Barge Stabilization / Mixing of Amendments 357,112 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $24.50 $24.50 $8,749,244.00 0% 0% $8,749,244 MII MII Project-specific unit cost developed in MII.

P5 Diatomaceous Earth 21,321 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $105.94 $105.94 $2,258,746.74 0% 0% $2,258,747 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 24.

Transportation to Transload Facility

A13 Barging to Transload Facility 357,112 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $13.66 $13.66 $4,878,149.92 0% 0% $4,878,150 MII MII Project-specific unit cost developed in MII.

Transportation and Disposal at Subtitle D 
Landfill

M11 Transportation and Disposal at Subtitle D Landfill 447,739 TON 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $74.53 $74.53 $33,369,987.67 1% 0% $33,703,688 V Vendor Quote

Project-specific vendor quote - Republic Services 
(Roosevelt Landfill), 2015.  Includes transloading of the 
sediments, truck transportation from the transload facility to 
the landfill, and disposal at the landfill.

TOTAL COST: $49,589,829  

Representative
Unit Quantity Total Cost

447,739 $49,589,829

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET SUMMARY TON $111

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

COST WORKSHEET

This sub-element involves the disposal of contaminated sediments at a Subtitle D landfill, including barge transportation of materials to a transload facility, materials handling from the barge to truck, transportation of the sediments to the Subtitle C/TSCA landfill, and disposal of contaminated sediments (including thermal treatment at the landfill facility 
for a portion of the volume). It includes costs for labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost
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TABLE CW-G15Y

Alternative G Cost Worksheet: CW-G15Y
Capital Cost Sub-Element  
Sand Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Sand Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

P1 Sand 31,442 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $620,979.50 0% 0% $620,980 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

Sand Placement (Riverbanks)

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

Sand Placement (Confined)

A16 Material Placement (Confined) 4,049 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $82,559.11 0% 0% $82,559 MII MII Project-specific unit cost developed in MII.

Sand Placement (Open Water)

A15 Material Placement (Open) 27,393 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $340,221.06 0% 0% $340,221 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $1,043,760  

Representative
Unit Quantity Total Cost

31,442 $1,043,760

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each

ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalent

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum

BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years

 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of sand for the construction of capping areas. It includes placement of sand within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $33.20
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TABLE CW-G18Y

Alternative G Cost Worksheet: CW-G18Y
Capital Cost Sub-Element  
Reactive/GAC Placement for Technology Assignments - Alternate Remedial Approach (Swan Island)
Site: Portland Harbor Superfund Site  Prepared By: JN Date: 4/13/2016
Location:     Portland, Oregon
Phase:         Feasibility Study  Checked By: EW Date: 4/14/2016
Base Year:   2016

Work Statement:

Cost Analysis:  

Cost for Reactive/GAC Placement for Technology Assignments (Lump Sum)  

COST 
DATABASE 

CODE DESCRIPTION QTY UNIT(S) HPF LABOR
ADJ 

LABOR EQUIP ADJ EQUIP MATL OTHER UNMOD UC UNMOD LIC PC OH PC PF BUR LIC COMMENTS

AquaGate Reactive Layer

M4 Carbon (AquaGate + PAC 10%) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $456.30 $0.00 $456.30 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

P1 Sand 0 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19.75 $19.75 $0.00 0% 0% $0 P Anchor QEA

Project-specific cost developed by Anchor QEA (2010) - 
see Backup Table 29A. Includes conversion from TON to 
LCY.

A3 Mixing Sand & Carbon for Reactive Layer 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4.76 $4.76 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

A15 Material Placement (Open) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12.42 $12.42 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

AquaBlock

M3 Carbon (AquaBlok) 0 TON 1.00 $0.00 $0.00 $0.00 $0.00 $202.80 $0.00 $202.80 $0.00 5% 0% $0 V Vendor Quote

Project-specific vendor quote - AquaBlok 2015. Material 
cost is $/TON.

A16 Material Placement (Confined) 0 CY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $20.39 $20.39 $0.00 0% 0% $0 MII MII Project-specific unit cost developed in MII.

TOTAL COST: $0  

Representative
Unit Quantity Total Cost

0 $0

Notes: Abbreviations:

Further information about the development of cost worksheets can be found in Attachment A - Methodology and Organization of Detailed Cost Estimates. QTY Quantity AC Acres
EQUIP Equipment CLF 100 Linear Foot
MATL Material CY Cubic Yard

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 HPF HTRW Productivity Factor DY Days

EPA developed project-specific unit costs using the Micro Computer Aided Cost Engineering System (MCACES) Second Generation (MII) software version 4.2, build 3 ADJ LABOR Adjusted Labor for HFP EA Each
ADJ EQUIP Adjusted Equipment for HFP FTE Full Time Equivalen

Cost Database Code: UNMOD UC Unmodified Unit Cost HR Hours

UNMOD LIC Unmodified Line Item Cost LB Pounds

UNBUR LIC Unburdened Line Item Cost LCY Loose Cubic Yard

PC OH Prime Contractor Overhead LF Linear Foot

PC PF Prime Contractor Profit LS Lump Sum
BUR LIC Burdened Line Item Cost MO Month

Source of Cost Data: SF Square Foot

For citation references, the following sources apply:    SY Square Yard

TON Tons

YR Years
 

Cost Adjustment Checklist: NOTES:

FACTOR: Field work will be in Level "D" PPE.   

H&S Productivity (labor and equipment only) MII assembly costs include HPF adjustments.

Escalation to Base Year 2016 cost sources are not escalated (EF=1.00).  All other costs are escalated based on the USACE CWCCIS, EM 1110-2-1304, Sept 2015. 

Area Cost Factor An AF of 1.05 is used for Oregon, except that an AF of 1.00 (national unmodified average) is used for MII assembly costs and local vendor quotes.

Subcontractor Overhead and Profit It is assumed that home office OH is 8% and profit is 9% for the Prime Contractor. Professional labor overhead is 100%. 

Prime Contractor Overhead and Profit Allowances and items with mandated costs such as per diem do not have overhead and profit applied.

Items previously developed by Anchor QEA already include contractor markups, therefore overhead and profit were not applied to those items.

It is assumed that OH is 1% and profit is 0% for vendor quotes for treatment and disposal at offsite disposal facilities. It is assumed that OH is 5% and profit is 0% for quotes for all other material vendor quotes.

Items developed using MII already include contractor markups such as overhead and profit, therefore additional overhead and profit were not applied in the PC OH and PC PF to those items.

The quantity bolded in the QTY column is the quantity selected as the representative unit quantity for this cost worksheet. If multiple quantities are bolded, the representative unit quantity is the sum of 
those quantities. When the LS unit is utilized, the default representative unit quantity is 1.

The Cost Database Code is a reference code for linking with line item cost information with the cost source database and is not otherwise used within these cost worksheets. The following cost source 
database prefixes apply:

L (EPA-Derived Labor Unit Costs), M (Project-Specific Vendor Unit Costs), P (Previously Developed Unit Costs by Anchor QEA for Portland Harbor), A (EPA-Derived MII Unit Costs), O (Unit Costs 
from Other Projects/Sources)

ALL (Allowance), FLC (www.flcdatacenter.com), LD (Costs Derived from Lower Duwamish Waterway Final Feasibility Study), MII (MII), O (Other), P (Previously Developed by Anchor QEA for 
Portland Harbor), and V (Vendor Quote)

COST WORKSHEET

This sub-element involves the placement of the reactive layers for the construction of capping areas. It includes placement of the reactive layer within confined areas, open areas, and riverbanks. It includes costs for on-site labor, equipment, and materials as well as recent vendor quotes.
Quantity development presented in calculation worksheets Swan (Alt) - 1 through Swan (Alt) - 12

COST SOURCE 
CITATION

Unit(s) Unit Cost

COST WORKSHEET SUMMARY CY $0
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Comparison of Remedial Approach for Swan Island Lagoon 

Calculation Worksheets 

Current Remedial Approach 

 
 
 

Note: Quantities and calculations presented herein are specific to the Swan Island SDU. Any quantities for work at 
SDUs outside of Swan Island are not included. 

 
 
 

 



 

 
 
 
 
 
 
 
 
 
 

This page left blank intentionally.

 
 

 



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 1

Quantities
Quantities presented herein are specific to Swan Island and do not include quantities from any SDUs outside of Swan Island

In‐Water Areas by Technology Assignment ‐ Current Remedial Approach (Swan Island)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC 0.92 0.92 0.62 0.00 0.00 0.00

ENR 99.78 97.35 87.00 59.83 28.23 19.49

Total Acres (AC) 101 99 88 60 29 20

Active Acres (AC) 101 99 88 60 29 20

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Quantities are considered "neat" with no overage allowance

Quantities for Total Acres and Active Acres are rounded up to nearest whole number.

Notes:

Area (AC)

Portland Harbor FS

79171.3383.345.FSZ

EPA



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 2

Dredge Quantities ‐ Current Remedial Approach (Swan Island)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC ‐                  ‐                ‐                NA NA NA

ENR ‐                  ‐                ‐                ‐                ‐                  ‐               

Total Confined Dredged Material (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC ‐                  ‐                ‐                ‐                ‐                  ‐               

ENR ‐                  ‐                ‐                ‐                ‐                  ‐               

Total Open Water Dredged Material (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC ‐                  ‐                ‐                ‐                ‐                  ‐               

ENR ‐                  ‐                ‐                ‐                ‐                  ‐               

Total NRC/NAPL PTW Dredged Material ‐ Area 6W (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC ‐                  ‐                ‐                ‐                ‐                  ‐               

ENR ‐                  ‐                ‐                ‐                ‐                  ‐               

Total NRC/NAPL PTW Dredged Material ‐ Area 7W (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Cells highlighted in Yellow are direct output quantities from R code.

Total quantities are rounded up to nearest whole number.

Portland Harbor FS

79171.3383.345.FSZ

EPA

Confined Dredged Volumes (CY)

Open Water Dredged Volumes (CY)

NRC/NAPL PTW Dredged Volumes (CY) ‐ Area 6W

NRC/NAPL PTW Dredged Volumes (CY) ‐ Area 7W

Notes:

Quantities above are considered "neat" with no overage allowance. In place and excavated volumes are assumed to be similar because the excavated material 

will be in a somewhat loose state following dredging. 



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 3

Dredge Quantities ‐ Current Remedial Approach (Swan Island) (continued)

Summary of Dredge Volumes

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Total CY Dredged (Open Water) Neat ‐                  ‐                ‐                ‐                ‐                  ‐               

Low Volume with Overdredge (Open Water) ‐                  ‐                ‐                ‐                ‐                  ‐               

High Volume with Overdredge (Open Water) ‐                  ‐                ‐                ‐                ‐                  ‐               

Open Water Dredge Volume (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total CY Dredged (Confined) Neat ‐                  ‐                ‐                ‐                ‐                  ‐               
Low Volume with Overdredge (Confined) ‐                  ‐                ‐                ‐                ‐                  ‐               
High Volume with Overdredge (Confined) ‐                  ‐                ‐                ‐                ‐                  ‐               

Confined Dredge Volume (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total CY Dredged Neat ‐                  ‐                ‐                ‐                ‐                  ‐               

Low Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               

High Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               

Total Volume Dredged (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Assumed Dredging Productivity (CY/DY): 5,100              Per FS Engineers

Estimated Number of Dredging Days (DY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Estimated Number of Days for Dewatering/Water Treatment 

Operations (DY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Dredging Seasons (YR) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Riverbank Excavate/Dredge from Shore Volume (LCY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Treatment and Disposal Quantities ‐ Current Remedial Approach (Swan Island)

Treatment and Disposal Assumptions

Subtitle C Subtitle D

NRC/NAPL PTW ‐ Area 6W X

NRC/NAPL PTW ‐ Area 7W X

All Other Materials X

3. Assumed amendment rates are summarized below:

Stabilization/Solidification

Thermal Desorption

No Treatment ‐ Subtitle C Disposal

No Treatment ‐ Subtitle D Disposal

4. Assumed material densities are summarized below:

Diatomaceous Earth Density (LB/CF): 19 Source: MSDS (Wet Bulk Density)

Diatomaceous Earth Density (TON/CY): 0.26

Quicklime Density (g/cm3): 3.25 Source: Vendor Website ‐ Quicklime Safety Data Sheet

Quicklime Density (TON/CY): 2.74

Dredged Sediment Density (LB/CY): 3,100 Source: Caterpillar Performance Handbook, edition 3.1 (Assumes Sand ‐ Wet)

Dredged Sediment Density (TON/CY): 1.55

Disposal
Stabilization/Solidification Thermal Desorption No Treatment

Treatment Type

Note: 

Quicklime amendment rate is based on the average amendment rate of two case studies presented in Ex‐Situ Treatment of Dense Non‐Aqueous Phase Liquids 

Using Calcium Oxide (Quick Lime) , Indiana Department of Environmental Management (IDEM), 2009. Amendment rates were 5% by weight and 5% by volume 

6.9% 5%

0% 10%

0% 10%

0% 5%

33.33%

EPA

0% 0% 100%

Quicklime Amendment Rate Diatomaceous Earth Amendment Rate

2. For purposes of evaluating cost, ex‐situ treatment will be assumed only for NRC/NAPL PTW materials. Ex‐situ treatment assumptions differ depending on 

whether the NRC/NAPL PTW is dredged from Area 6W or Area 7W. The table belows summarizes assumptions:

Material

Notes:

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

1. Not Reliably Contained (NRC) / Non Aqueous Phase Liquid (NAPL) Principical Threat Waste (PTW) will be disposed at Subtitle C and everything else will be 

disposed at a Subtitle D facility or CDF

100% 0% 0%

33.33% 33.33%

Portland Harbor FS

79171.3383.345.FSZ



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 4

Treatment and Disposal Quantities ‐ Current Remedial Approach (Swan Island) (Continued)

Quantities for Area 6W NRC/NAPL PTW

Subtitle C Disposal Quantities for Area 6W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
ptw.nrc.napl.cy (neat) ‐ Area 6W ‐                  ‐                ‐                ‐                ‐                  ‐               

Low Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               
High Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               

Area 6W NRC/NAPL PTW Dredged for Subtitle C Disposal (Not 

Including Riverbanks) (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Area 6W NRC/NAPL PTW from Riverbank Excavation for Subtitle C 

Disposal (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total Area 6W NRC/NAPL PTW Dredged for Subtitle C Disposal (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total Weight of Area 6W NRC/NAPL PTW Dredged for Subtitle C 

Disposal (TON) 0 0 0 0 0 0

Ex Situ Treatment Quantities for Area 6W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Percentage of Area 6W NRC/NAPL PTW for Ex Situ 

Stabilization/Solidification (%) 0% 0% 0% 0% 0% 0%

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Quicklime Amendment Rate for Stabilization/Solidification (% by 

weight) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Weight of Diatomaceous Earth for Stabilization/Solidification 

Sediments (TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for Stabilization/Solidification 

Sediments (CY) 0 0 0 0 0 0

Weight of Quicklime for Amendment (TON) 0 0 0 0 0 0

Volume of Quicklime for Amendment (CY) 0 0 0 0 0 0

Total Weight of Amended Area 6W NRC/NAPL PTW for Subtitle C 

Disposal (TON) 0 0 0 0 0 0

Total Volume of Amended Area 6W NRC/NAPL PTW for Subtitle C 

Disposal (CY) 0 0 0 0 0 0

Note: 

Quantities above are rounded to the nearest whole number.

Note: 

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

Portland Harbor FS

79171.3383.345.FSZ

EPA



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 5

Treatment and Disposal Quantities ‐ Current Remedial Approach (Swan Island) (Continued)

Quantities for Area 7W NRC/NAPL PTW

Subtitle C Disposal Quantities for Area 7W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
ptw.nrc.napl.cy (neat) ‐ Area 7W ‐                  ‐                ‐                ‐                ‐                  ‐               

Low Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               
High Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               

Area 7W NRC/NAPL PTW Dredged for Subtitle C Disposal (Not 

Including Riverbanks) (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Area 7W NRC/NAPL PTW from Riverbank Excavation for Subtitle C 

Disposal (CY) 0 0 0 0 0 0

Total Area 7W NRC/NAPL PTW Dredged for Subtitle C Disposal (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total Weight of Area 7W NRC/NAPL PTW Dredged for Subtitle C 

Disposal (TON) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Quantities above are rounded to the nearest whole number.

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Percentage of Area 7W NRC/NAPL PTW for No Treatment (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Percentage of Area 7W NRC/NAPL PTW for Ex Situ Thermal Treatment 

(at Subtitle C Facility) (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Percentage of Area 7W NRC/NAPL PTW for Ex Situ 

Stabilization/Solidification (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ No Treatment Required

Volume of Sediments for No Treatment (CY) 0 0 0 0 0 0

Weight of Sediments for No Treatment (TON) 0 0 0 0 0 0

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Weight of Diatomaceous Earth for No Treatment Sediments (TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for No Treatment Sediments (CY) 0 0 0 0 0 0

Total Weight of No Treatment Sediments (with Diatomaceous Earth) 

(TON) 0 0 0 0 0 0

Total Volume of No Treatment Sediments (with Diatomaceous Earth) 

(CY) 0 0 0 0 0 0

Quantities above are rounded to the nearest whole number.

Note: 

EPA

Note: 

Portland Harbor FS

79171.3383.345.FSZ



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 6

Treatment and Disposal Quantities ‐ Current Remedial Approach (Swan Island) (Continued)

Quantities for Area 7W NRC/NAPL PTW (continued)

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW (continued)

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ Thermal Treatment at Subtitle C Facility

Volume of Sediments for Thermal Treatment (CY) 0 0 0 0 0 0

Weight of Sediments for Thermal Treatment (TON) 0 0 0 0 0 0

Diatomaceous Earth Rate for for dewatering and material handling (% 

by weight) 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Weight of Diatomaceous Earth for Thermal Treatment Sediments 

(TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for Thermal Treatment Sediments 

(CY) 0 0 0 0 0 0

Total Weight of Thermal Treatment Sediments (with Diatomaceous 

Earth) (TON) 0 0 0 0 0 0

Total Volume of Thermal Treatment Sediments (with Diatomaceous 

Earth) (CY) 0 0 0 0 0 0

Assumed Percentage of Thermal Desorption for Low End of Treatment 

Cost Range (%) 50% 50% 50% 50% 50% 50%

Assumed Percentage of Thermal Desorption for High End of 

Treatment Cost Range (%) 50% 50% 50% 50% 50% 50%

Weight of Thermal Treatment Sediments for Low End of Thermal 

Cost Range (TON) 0 0 0 0 0 0

Volume of Thermal Treatment Sediments for Low End of Thermal 

Cost Range (CY) 0 0 0 0 0 0

Weight of Thermal Treatment Sediments for High End of Thermal 

Cost Range (TON) 0 0 0 0 0 0

Volume of Thermal Treatment Sediments for High End of Thermal 

Cost Range (CY) 0 0 0 0 0 0

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ Stabilization/Solidification

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Volume of Sediments for Stabilization/Solidification Treatment (CY) 0 0 0 0 0 0

Weight of Sediments for Stabilization/Solidification Treatment (TON) 0 0 0 0 0 0

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Quicklime Amendment Rate for Stabilization/Solidification (% by 

weight) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Weight of Diatomaceous Earth for Stabilization/Solidification 

Sediments (TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for Stabilization/Solidification 

Sediments (CY) 0 0 0 0 0 0

Weight of Quicklime for Stabilization/Solidification Sediments (TON) 0 0 0 0 0 0

Volume of Quicklime for Stabilization/Solidification Sediments (CY) 0 0 0 0 0 0

Total Weight of Quicklime Amended Sediments (TON) 0 0 0 0 0 0

Total Volume of Quicklime Amended Sediments (CY) 0 0 0 0 0 0

Total quantities are rounded up to the nearest whole number.

Note: 

Quantities with red bold formatting are cost estimate input values.

Portland Harbor FS

79171.3383.345.FSZ

EPA

Total quantities are rounded up to the nearest whole number.

Note: 

Quantities with red bold formatting are cost estimate input values.



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 7

Treatment and Disposal Quantities ‐ Current Remedial Approach (Swan Island) (Continued)

Quantities for Area 7W NRC/NAPL PTW (continued)

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW (continued)

Area 7W NRC/NAPL PTW ‐ Total Volume for Subtitle C Disposal

Total Weight of Diatomaceous Earth for 7W PTW Sediments (TON) 0 0 0 0 0 0

Total Volume of Diatomaceous Earth for 7W PTW Sediments (CY) 0 0 0 0 0 0

Total Weight of Amended Area 7W NRC/NAPL PTW for Subtitle C 

Disposal (TON) 0 0 0 0 0 0

Total Volume of Amended Area 7W NRC/NAPL PTW for Subtitle C 

Disposal (CY) 0 0 0 0 0 0

Subtitle D Disposal Quantities

Volume of Riverbanks for Subtitle D (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Total Dredge for Subtitle D Disposal (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Total Dredge for Subtitle D Disposal (TON) ‐                  ‐                ‐                ‐                ‐                  ‐               

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Weight of Diatomaceous Earth for Subtitle D Materials (TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for Subtitle D Materials (CY) 0 0 0 0 0 0

Total Weight of Subtitle D Materials (with Diatomaceous Earth) 

(TON) 0 0 0 0 0 0

Total Volume of Subtitle D Materials (with Diatomaceous Earth) (CY) 0 0 0 0 0 0

Portland Harbor FS

79171.3383.345.FSZ

Note: 

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

Note: 

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

EPA



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 8

Sand Quantities ‐ Current Remedial Approach (Swan Island)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC ‐             ‐             ‐             ‐             ‐               ‐             

ENR 10,425.9 10,381.5 9,603.7 8,229.6 5,981.5 4,048.1

Confined Material Placement (CY) 10,426       10,382       9,604         8,230         5,982           4,049         

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC ‐             ‐             ‐             ‐             ‐               ‐             

ENR 150,559.3 146,681.5 130,763.0 88,288.9 39,559.3 27,392.6

Open Water Material Placement (CY) 150,560     146,682     130,763     88,289       39,560         27,393        

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Notes:

Confined Sand Placement Volumes (CY)

Open Water Sand Placement Volumes (CY)

Portland Harbor FS
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 9

Sand Quantities ‐ Current Remedial Approach (Swan Island) (continued)

Summary of Sand Quantities
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Sand Material Quantities (CY): 160,986     157,064     140,367     96,519       45,542         31,442        

Confined Placement of Sand for Backfill and Low Permeability Sand 

Layers (CY):
10,426         10,382         9,604           8,230           5,982           4,049          

Open Water Placement of Sand for Backfill and Low Permeability 

Sand Layers (CY):
150,560       146,682       130,763       88,289         39,560         27,393        

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Sand for Mixing with AquaGate for Reactive Layers are not included in these quantities. They are included separately in the Reactive/Carbon Quantitie

EPA

Notes:

Portland Harbor FS
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 10

Carbon/Reactive Material Quantities ‐ Current Remedial Approach (Swan Island)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC NA NA NA NA NA NA

ENR NA NA NA NA NA NA

Confined Material Placement (TON) ‐             ‐           ‐             ‐             ‐               ‐             

Confined AquaBlok Placement (CY): ‐             ‐           ‐             ‐             ‐               ‐             

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Per Vendor Information provided 7/21/2015, AquaBlok density is 85 lb per cubic foot. Total confined aquablok quantities rounded up to nearest who

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC 721.1 717.5 485.5 NA NA NA

ENR 0.0 0.0 0.0 0.0 0.0 0.0

Site Wide AquaGate Material Quantities (TON) 722            718          486            ‐             ‐               ‐             

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC 428.3 428.3 241.8 NA NA NA

ENR ‐             ‐           ‐             ‐             ‐               ‐             
Confined Sand Material Volume for Mixing and Placement of 

Reactive Layers with AquaGate (CY): 429              429            242              ‐               ‐               ‐              

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Notes:

Aquablok Confined Placement Quantities (TON)

Notes:

AquaGate Material Quantities (TON)

Sand for Mixing with AquaGate, Confined Placement (CY)

Portland Harbor FS
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 11

Carbon/Reactive Material Quantities ‐ Current Remedial Approach (Swan Island) (continued)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Broadcast GAC 335.1 331.2 272.2 NA NA NA

ENR ‐             ‐           ‐             ‐             ‐               ‐             

Open Water Sand Material Quantity for Mixing and Placement of 

Reactive Layers with AquaGate (CY): 336              332            273              ‐               ‐               ‐              

Total Material Quantity of Sand for Reactive Layer with AquaGate 

(CY):
765              761            515              ‐               ‐               ‐              

Summary of Carbon/Reactive Material Quantities
Total AquaGate Material Quantities (TON): 722            718          486            ‐             ‐               ‐             

Total Sand for Mixing Material Quantities (CY): 765            761          515            ‐             ‐               ‐             

Confined Placement and Mixing Volumes for AquaGate Reactive 

Layers (CY): 835              835            471              ‐               ‐               ‐              

Open Water Placement and Mixing Volumes for AquaGate Reactive 

Layers (CY): 654              646            532              ‐               ‐               ‐              

Total Aquablok Material Quantities (TON): ‐             ‐           ‐             ‐             ‐               ‐             

Confined AquaBlok Placement (CY): ‐             ‐           ‐             ‐             ‐               ‐             

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Per Vendor Information provided 7/21/2015, AquaBlok density is 85 lb per cubic foot. Total confined aquablok quantities rounded up to nearest who

Sand for Mixing with AquaGate, Open Water Placement (CY)

Notes:

EPA

Portland Harbor FS
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Cur) - 12

Duration ‐ Current Remedial Approach (Swan Island)
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Total Volume Dredged (CY) ‐                  ‐                  ‐                  ‐                  ‐                  ‐                 

Assumed Dredging Productivity (CY/DY): 5,100              Per FS Engineers

Estimated Number of Dredging Days (DY) ‐                  ‐                  ‐                  ‐                  ‐                  ‐                 

Assumed In‐Water Work Days per Year (DY/YR): 122                  Per FS Engineers

Dredging Seasons (YR) ‐                  ‐                  ‐                  ‐                  ‐                  ‐                 

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Total Material Placement (CY) 162,475         158,545         141,370         96,519            45,542            31,442           

Assumed Material Placement Productivity (CY/DY): 3,900              Per FS Engineers

Estimated Number of Dredging Days (DY) 42                    41                    36                    25                    12                    8                     

Assumed In‐Water Work Days per Year (DY/YR): 122                  Per FS Engineers

Dredging Seasons (YR) 1                      1                      1                      1                      1                      1                     

Portland Harbor FS

79171.3383.345.FSZ

EPA
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PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 1

Quantities
Quantities presented herein are specific to Swan Island and do not include quantities from any SDUs outside of Swan Island

In‐Water Areas by Technology Assignment ‐ Alternate Remedial Approach (Swan Island)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 0.52 0.52 0.29 0.00 0.00 0.00

Area Previously Assigned to ENR 6.46 6.43 5.95 5.10 3.71 2.51

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 0.40 0.40 0.33 0.00 0.00 0.00

Area Previously Assigned to ENR 93.32 90.92 81.05 54.72 24.52 16.98

Total Acres (AC) 101 99 88 60 29 20

Active Acres (AC) 101 99 88 60 29 20

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Quantities are considered "neat" with no overage allowance

Quantities for Total Acres and Active Acres are rounded up to nearest whole number.

Portland Harbor FS

79171.3383.345.FSZ

EPA

Confined Area (AC)

Notes:

Open Area (AC)



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 2

Dredge Quantities ‐ Alternate Remedial Approach (Swan Island)

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 0.52 0.52 0.29 0 0 0

Area Previously Assigned to ENR 6.46 6.43 5.95 5.10 3.71 2.51

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 0.40 0.40 0.33 0 0 0

Area Previously Assigned to ENR 93.32 90.92 81.05 54.72 24.52 16.98

Assumed Dredge Depth (FT) 5

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Area Previously Assigned to Broadcast GAC 4,167              4,167              2,352              ‐                  ‐                    ‐                 

Area Previously Assigned to ENR 52,130            51,907          48,019          41,148          29,907           20,241         

Total Confined Dredged Material (CY) 52,130            51,908          48,019          41,149          29,908           20,241         

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 3,259              3,222            2,648            ‐                ‐                  ‐               

Area Previously Assigned to ENR 752,796         733,407       653,815       441,444       197,796         136,963      

Total Open Water Dredged Material (CY) 752,797         733,408       653,815       441,445       197,797         136,963      

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Area Previously Assigned to Broadcast GAC ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Area Previously Assigned to ENR ‐                  ‐                ‐                ‐                ‐                  ‐               

Total NRC/NAPL PTW Dredged Material ‐ Area 6W (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Cells highlighted in Yellow are direct output quantities from R code.

Total quantities are rounded up to nearest whole number.

Quantities above are considered "neat" with no overage allowance. In place and excavated volumes are assumed to be similar because the excavated material 

will be in a somewhat loose state following dredging. 

Portland Harbor FS

79171.3383.345.FSZ

EPA

NRC/NAPL PTW Dredged Volumes (CY)

Confined Dredged Volumes (CY)

Open Water Dredged Volumes (CY)

Notes:

Confined Areas (AC)

Open Areas (AC)



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 3

Dredge Quantities ‐ Alternate Remedial Approach (Swan Island) (continued)

Summary of Dredge Volumes

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Total CY Dredged (Open Water) Neat 752,797         733,408       653,815       441,445       197,797         136,963      

Low Volume with Overdredge (Open Water) 1,129,196      1,100,112    980,723       662,168       296,696         205,445      

High Volume with Overdredge (Open Water) 1,505,594      1,466,816    1,307,630    882,890       395,594         273,926      

Open Water Dredge Volume (CY) 1,317,395      1,283,464      1,144,177      772,529         346,145           239,686        

Total CY Dredged (Confined) Neat 52,130            51,908          48,019          41,149          29,908           20,241         
Low Volume with Overdredge (Confined) 78,195            77,862          72,029          61,724          44,862           30,362         
High Volume with Overdredge (Confined) 104,260         103,816       96,038          82,298          59,816           40,482         

Confined Dredge Volume (CY) 91,228            90,839            84,034            72,011            52,339             35,422           

Total CY Dredged Neat 804,927         785,316       701,834       482,594       227,705         157,204      

Low Volume with Overdredge 1,207,391      1,177,974    1,052,751    723,891       341,558         235,806      

High Volume with Overdredge 1,609,854      1,570,632    1,403,668    965,188       455,410         314,408      

Total Volume Dredged (CY) 1,408,623      1,374,303      1,228,210      844,540         398,484           275,107        

Assumed Dredging Productivity (CY/DY): 5,100              Per FS Engineers

Estimated Number of Dredging Days (DY) 276                 270                 241                 166                 78                     54                   

Estimated Number of Days for Dewatering/Water Treatment 

Operations (DY) 276                 270                 241                 166                 78                     54                   

Dredging Seasons (YR) 3                      3                      2                      2                      1                        1                     

Riverbank Excavate/Dredge from Shore Volume (LCY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Treatment and Disposal Quantities ‐ Alternate Remedial Approach (Swan Island)

Treatment and Disposal Assumptions

Subtitle C Subtitle D

NRC/NAPL PTW ‐ Area 6W X

NRC/NAPL PTW ‐ Area 7W X

All Other Materials X

3. Assumed amendment rates are summarized below:

Stabilization/Solidification

Thermal Desorption

No Treatment ‐ Subtitle C Disposal

No Treatment ‐ Subtitle D Disposal

4. Assumed material densities are summarized below:

Diatomaceous Earth Density (LB/CF): 19 Source: MSDS (Wet Bulk Density)

Diatomaceous Earth Density (TON/CY): 0.26

Quicklime Density (g/cm3): 3.25 Source: Vendor Website ‐ Quicklime Safety Data Sheet

Quicklime Density (TON/CY): 2.74

Dredged Sediment Density (LB/CY): 3,100 Source: Caterpillar Performance Handbook, edition 3.1 (Assumes Sand ‐ Wet)

Dredged Sediment Density (TON/CY): 1.55

Disposal
Material

Note: 

Quicklime amendment rate is based on the average amendment rate of two case studies presented in Ex‐Situ Treatment of Dense Non‐Aqueous Phase Liquids 

Using Calcium Oxide (Quick Lime) , Indiana Department of Environmental Management (IDEM), 2009. Amendment rates were 5% by weight and 5% by volume 

Treatment Type

10%

0% 10%

0%

Notes:

2. For purposes of evaluating cost, ex‐situ treatment will be assumed only for NRC/NAPL PTW materials. Ex‐situ treatment assumptions differ depending on 

whether the NRC/NAPL PTW is dredged from Area 6W or Area 7W. The table belows summarizes assumptions:

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

1. Not Reliably Contained (NRC) / Non Aqueous Phase Liquid (NAPL) Principical Threat Waste (PTW) will be disposed at Subtitle C and everything else will be 

disposed at a Subtitle D facility or CDF

Portland Harbor FS

79171.3383.345.FSZ

Stabilization/Solidification Thermal Desorption No Treatment

100% 0% 0%

33.33% 33.33% 33.33%

0% 0% 100%

Quicklime Amendment Rate

5%

EPA

Diatomaceous Earth Amendment Rate

6.9% 5%

0%



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 4

Treatment and Disposal Quantities ‐ Alternate Remedial Approach (Swan Island) (Continued)

Quantities for Area 6W NRC/NAPL PTW

Subtitle C Disposal Quantities for Area 6W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
ptw.nrc.napl.cy (neat) ‐ Area 6W ‐                  ‐                ‐                ‐                ‐                  ‐               

Low Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               
High Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               

Area 6W NRC/NAPL PTW Dredged for Subtitle C Disposal (Not 

Including Riverbanks) (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Area 6W NRC/NAPL PTW from Riverbank Excavation for Subtitle C 

Disposal (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total Area 6W NRC/NAPL PTW Dredged for Subtitle C Disposal (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total Weight of Area 6W NRC/NAPL PTW Dredged for Subtitle C 

Disposal (TON) 0 0 0 0 0 0

Ex Situ Treatment Quantities for Area 6W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Percentage of Area 6W NRC/NAPL PTW for Ex Situ 

Stabilization/Solidification (%) 100% 100% 100% 100% 100% 100%

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Quicklime Amendment Rate for Stabilization/Solidification (% by 

weight) 6.9% 6.9% 6.9% 6.9% 6.9% 6.9%

Weight of Diatomaceous Earth for Stabilization/Solidification 

Sediments (TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for Stabilization/Solidification 

Sediments (CY) 0 0 0 0 0 0

Weight of Quicklime for Amendment (TON) 0 0 0 0 0 0

Volume of Quicklime for Amendment (CY) 0 0 0 0 0 0

Total Weight of Amended Area 6W NRC/NAPL PTW for Subtitle C 

Disposal (TON) 0 0 0 0 0 0

Total Volume of Amended Area 6W NRC/NAPL PTW for Subtitle C 

Disposal (CY) 0 0 0 0 0 0

Note: 

Total quantities are rounded up to the nearest whole number.

Quantities above are rounded to the nearest whole number.

Quantities with red bold formatting are cost estimate input values.

Note: 

Portland Harbor FS

79171.3383.345.FSZ

EPA



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 5

Treatment and Disposal Quantities ‐ Alternate Remedial Approach (Swan Island) (Continued)

Quantities for Area 7W NRC/NAPL PTW

Subtitle C Disposal Quantities for Area 7W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
ptw.nrc.napl.cy (neat) ‐ Area 7W ‐                  ‐                ‐                ‐                ‐                  ‐               

Low Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               
High Volume with Overdredge ‐                  ‐                ‐                ‐                ‐                  ‐               

Area 7W NRC/NAPL PTW Dredged for Subtitle C Disposal (Not 

Including Riverbanks) (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Area 7W NRC/NAPL PTW from Riverbank Excavation for Subtitle C 

Disposal (CY) 0 0 0 0 0 0

Total Area 7W NRC/NAPL PTW Dredged for Subtitle C Disposal (CY) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Total Weight of Area 7W NRC/NAPL PTW Dredged for Subtitle C 

Disposal (TON) ‐                  ‐                  ‐                  ‐                  ‐                    ‐                 

Quantities above are rounded to the nearest whole number.

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Percentage of Area 7W NRC/NAPL PTW for No Treatment (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Percentage of Area 7W NRC/NAPL PTW for Ex Situ Thermal Treatment 

(at Subtitle C Facility) (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Percentage of Area 7W NRC/NAPL PTW for Ex Situ 

Stabilization/Solidification (%) 33.33% 33.33% 33.33% 33.33% 33.33% 33.33%

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ No Treatment Required

Volume of Sediments for No Treatment (CY) 0 0 0 0 0 0

Weight of Sediments for No Treatment (TON) 0 0 0 0 0 0

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Weight of Diatomaceous Earth for No Treatment Sediments (TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for No Treatment Sediments (CY) 0 0 0 0 0 0

Total Weight of No Treatment Sediments (with Diatomaceous Earth) 

(TON) 0 0 0 0 0 0

Total Volume of No Treatment Sediments (with Diatomaceous Earth) 

(CY) 0 0 0 0 0 0

Quantities above are rounded to the nearest whole number.

Note: 

Note: 

Portland Harbor FS

79171.3383.345.FSZ

EPA



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 6

Treatment and Disposal Quantities ‐ Alternate Remedial Approach (Swan Island) (Continued)

Quantities for Area 7W NRC/NAPL PTW (continued)

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW (continued)

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ Thermal Treatment at Subtitle C Facility

Volume of Sediments for Thermal Treatment (CY) 0 0 0 0 0 0

Weight of Sediments for Thermal Treatment (TON) 0 0 0 0 0 0

Diatomaceous Earth Rate for for dewatering and material handling (% 

by weight) 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Weight of Diatomaceous Earth for Thermal Treatment Sediments 

(TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for Thermal Treatment Sediments 

(CY) 0 0 0 0 0 0

Total Weight of Thermal Treatment Sediments (with Diatomaceous 

Earth) (TON) 0 0 0 0 0 0

Total Volume of Thermal Treatment Sediments (with Diatomaceous 

Earth) (CY) 0 0 0 0 0 0

Assumed Percentage of Thermal Desorption for Low End of Treatment 

Cost Range (%) 50% 50% 50% 50% 50% 50%

Assumed Percentage of Thermal Desorption for High End of 

Treatment Cost Range (%) 50% 50% 50% 50% 50% 50%

Weight of Thermal Treatment Sediments for Low End of Thermal 

Cost Range (TON) 0 0 0 0 0 0

Volume of Thermal Treatment Sediments for Low End of Thermal 

Cost Range (CY) 0 0 0 0 0 0

Weight of Thermal Treatment Sediments for High End of Thermal 

Cost Range (TON) 0 0 0 0 0 0

Volume of Thermal Treatment Sediments for High End of Thermal 

Cost Range (CY) 0 0 0 0 0 0

Area 7W NRC/NAPL PTW ‐ 1/3 of Volume ‐ Stabilization/Solidification

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Volume of Sediments for Stabilization/Solidification Treatment (CY) 0 0 0 0 0 0

Weight of Sediments for Stabilization/Solidification Treatment (TON) 0 0 0 0 0 0

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Quicklime Amendment Rate for Stabilization/Solidification (% by 

weight) 6.9% 6.9% 6.9% 6.9% 6.9% 6.9%

Weight of Diatomaceous Earth for Stabilization/Solidification 

Sediments (TON) 0 0 0 0 0 0

Volume of Diatomaceous Earth for Stabilization/Solidification 

Sediments (CY) 0 0 0 0 0 0

Weight of Quicklime for Stabilization/Solidification Sediments (TON) 0 0 0 0 0 0

Volume of Quicklime for Stabilization/Solidification Sediments (CY) 0 0 0 0 0 0

Total Weight of Quicklime Amended Sediments (TON) 0 0 0 0 0 0

Total Volume of Quicklime Amended Sediments (CY) 0 0 0 0 0 0

Note: 

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

Portland Harbor FS

79171.3383.345.FSZ

EPA

Note: 



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 7

Treatment and Disposal Quantities ‐ Alternate Remedial Approach (Swan Island) (Continued)

Quantities for Area 7W NRC/NAPL PTW (continued)

Ex Situ Treatment Quantities for Area 7W NRC/NAPL PTW (continued)

Area 7W NRC/NAPL PTW ‐ Total Volume for Subtitle C Disposal

Total Weight of Diatomaceous Earth for 7W PTW Sediments (TON) 0 0 0 0 0 0

Total Volume of Diatomaceous Earth for 7W PTW Sediments (CY) 0 0 0 0 0 0

Total Weight of Amended Area 7W NRC/NAPL PTW for Subtitle C 

Disposal (TON) 0 0 0 0 0 0

Total Volume of Amended Area 7W NRC/NAPL PTW for Subtitle C 

Disposal (CY) 0 0 0 0 0 0

Subtitle D Disposal Quantities

Volume of Riverbanks for Subtitle D (CY) ‐                  ‐                ‐                ‐                ‐                  ‐               

Total Dredge for Subtitle D Disposal (CY) 1,408,623      1,374,303    1,228,211    844,540       398,484         275,108      

Total Dredge for Subtitle D Disposal (TON) 2,183,366      2,130,170    1,903,728    1,309,037    617,651         426,418      

Diatomaceous Earth Rate for dewatering and material handling (% by 

weight) 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Weight of Diatomaceous Earth for Subtitle D Materials (TON) 109,168 106,509 95,186 65,452 30,883 21,321

Volume of Diatomaceous Earth for Subtitle D Materials (CY) 419,877 409,650 366,100 251,739 118,781 82,004

Total Weight of Subtitle D Materials (with Diatomaceous Earth) 

(TON) 2,292,534 2,236,679 1,998,914 1,374,489 648,534 447,739

Total Volume of Subtitle D Materials (with Diatomaceous Earth) (CY) 1,828,500 1,783,953 1,594,311 1,096,279 517,265 357,112

Note: 

Note: 

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

Quantities with red bold formatting are cost estimate input values.

Total quantities are rounded up to the nearest whole number.

EPA

Portland Harbor FS

79171.3383.345.FSZ



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 8

Sand Quantities ‐ Alternate Remedial Approach (Swan Island)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 0.0 0.0 0.0 0.0 0.0 0.0

Area Previously Assigned to ENR 10,425.9 10,381.5 9,603.7 8,229.6 5,981.5 4,048.1

Confined Material Placement (CY) 10,426       10,382       9,604         8,230         5,982           4,049         

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 0.0 0.0 0.0 0.0 0.0 0.0

Area Previously Assigned to ENR 150,559.3 146,681.5 130,763.0 88,288.9 39,559.3 27,392.6

Open Water Material Placement (CY) 150,560     146,682     130,763     88,289       39,560         27,393        

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Portland Harbor FS

79171.3383.345.FSZ

EPA

Confined Sand Placement Volumes (CY)

Open Water Sand Placement Volumes (CY)

Notes:



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 9

Sand Quantities ‐ Alternate Remedial Approach (Swan Island) (continued)

Summary of Sand Quantities
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Sand Material Quantities (CY): 160,986     157,064     140,367     96,519       45,542         31,442        

Confined Placement of Sand for  Sand Layers (CY): 10,426         10,382         9,604           8,230           5,982           4,049          

Open Water Placement of Sand for Sand Layers (CY): 150,560       146,682       130,763       88,289         39,560         27,393        

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

EPA

Notes:

Sand for Mixing with AquaGate for Reactive Layers are not included in these quantities. They are included separately in the Reactive/Carbon Quantitie

Portland Harbor FS

79171.3383.345.FSZ



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 10

Carbon/Reactive Material Quantities ‐ Alternate Remedial Approach (Swan Island)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC NA NA NA NA NA NA

Area Previously Assigned to ENR NA NA NA NA NA NA

Confined Material Placement (TON) ‐             ‐           ‐             ‐             ‐               ‐             

Confined AquaBlok Placement (CY): ‐             ‐           ‐             ‐             ‐               ‐             

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Per Vendor Information provided 7/21/2015, AquaBlok density is 85 lb per cubic foot. Total confined aquablok quantities rounded up to nearest who

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 721.1 717.5 485.5 NA NA NA

Area Previously Assigned to ENR 0.0 0.0 0.0 0.0 0.0 0.0

Site Wide AquaGate Material Quantities (TON) 722            718          486            ‐             ‐               ‐             

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 428.3 428.3 241.8 NA NA NA

Area Previously Assigned to ENR ‐             ‐           ‐             ‐             ‐               ‐             
Confined Sand Material Volume for Mixing and Placement of 

Reactive Layers with AquaGate (CY): 429              429            242              ‐               ‐               ‐              

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Notes:

AquaGate Material Quantities (TON)

Sand for Mixing with AquaGate, Confined Placement (CY)

Notes:

Portland Harbor FS

79171.3383.345.FSZ

EPA

Aquablok Confined Placement Quantities (TON)



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 11

Carbon/Reactive Material Quantities ‐ Alternate Remedial Approach (Swan Island) (continued)

Technology Name Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Area Previously Assigned to Broadcast GAC 335.1 331.2 272.2 NA NA NA

Area Previously Assigned to ENR ‐             ‐           ‐             ‐             ‐               ‐             

Open Water Sand Material Quantity for Mixing and Placement of 

Reactive Layers with AquaGate (CY): 336              332            273              ‐               ‐               ‐              

Total Material Quantity of Sand for Reactive Layer with AquaGate 

(CY):
765              761            515              ‐               ‐               ‐              

Summary of Carbon/Reactive Material Quantities
Total AquaGate Material Quantities (TON): 722            718          486            ‐             ‐               ‐             

Total Sand for Mixing Material Quantities (CY): 765            761          515            ‐             ‐               ‐             

Confined Placement and Mixing Volumes for AquaGate Reactive 

Layers (CY): 835              835            471              ‐               ‐               ‐              

Open Water Placement and Mixing Volumes for AquaGate Reactive 

Layers (CY): 654              646            532              ‐               ‐               ‐              

Total Aquablok Material Quantities (TON): ‐             ‐           ‐             ‐             ‐               ‐             

Confined AquaBlok Placement (CY): ‐             ‐           ‐             ‐             ‐               ‐             

Cells highlighted in Yellow are direct output quantities from R code. Red bold quantities are cost estimate input values.

Total quantities are rounded up to nearest whole number.

Per Vendor Information provided 7/21/2015, AquaBlok density is 85 lb per cubic foot. Total confined aquablok quantities rounded up to nearest who

EPA

Sand for Mixing with AquaGate, Open Water Placement (CY)

Notes:

Portland Harbor FS

79171.3383.345.FSZ



PROJECT: COMPUTED BY : JN

JOB NO.: DATE : 4/13/2016

CLIENT: CHECKED BY: EW

WRKSHT NO. : Swan (Alt) - 12

Duration ‐ Alternate Remedial Approach (Swan Island)
Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G

Total Volume Dredged (CY) 1,408,623      1,374,303      1,228,210      844,540         398,484         275,107        

Assumed Dredging Productivity (CY/DY): 5,100              Per FS Engineers

Estimated Number of Dredging Days (DY) 276                 270                 241                 166                 78                    54                   

Assumed In‐Water Work Days per Year (DY/YR): 122                  Per FS Engineers

Dredging Seasons (YR) 3                      3                      2                      2                      1                      1                     

Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G
Total Material Placement (CY) 160,986         157,064         140,367         96,519            45,542            31,442           

Assumed Material Placement Productivity (CY/DY): 3,900              Per FS Engineers

Estimated Number of Dredging Days (DY) 41                    40                    36                    25                    12                    8                     

Assumed In‐Water Work Days per Year (DY/YR): 122                  Per FS Engineers

Dredging Seasons (YR) 1                      1                      1                      1                      1                      1                     

Portland Harbor FS

79171.3383.345.FSZ

EPA
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Table D7-1
Chemical Properties of Modeled Contaminants
Portland Harbor Superfund Site
Portland, Oregon

Log Kow Koc

(L/kg) (L/kg)
Benzo(a)pyrene 6.1 587,400 5.56E-06
Chlorobenzene 2.8 233.9 9.48E-06
DDT 6.9 168,600 4.43E-06
Naphthalene 3.3 1,544 8.38E-06
Tetrachlorobiphenyl Homologsa 6.6 78,100 5.04E-06

Notes:
a) “PCB 77” chemical properties from EPA Region 9 Table (Source: http://www.epa.gov/region9/superfund/prg/)
(November 2014 version)

cm2/s - Square centimeters per second
DDT - Dichlorodiphenyltrichloroethane
Koc - Organic carbon partition coefficient
Kow - Octanol-water partition coefficient
L/kg - Liters per kilogram

Contaminant Water Diffusivity (cm2/s)
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Table D7-2
Contaminant Concentration Criteria for Determining Containment
Portland Harbor Superfund Site
Portland, Oregon

RAO 4 RAO 8

µg/L µg/L
Benzo(a)pyrene 0.0013 ---
Chlorobenzene 74 64
DDT 0.000022 0.001
Naphthalene --- 12
Tetrachlorobiphenyl Homolog Group --- 0.014

Notes:  
The following RAO values were used:
     The PRG for benzo(a)pyrene was used as a surrogate for carcinogenic Polycyclic Aromatic Hydrocarbons
     The PRG for PCBs was used as a surrogate for tetrachlorobiphenyl homologs
DDT - Dichlorodiphenyltrichloroethane
RAO - Remedial Action Objective
µg/L - micrograms per liter

Contaminant
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Table D7-3
Sediment Bed Contaminant Concentrations for Model Inputs
Portland Harbor Superfund Site
Portland, Oregon

Max Sediment 
Concentration 

Max Porewater 
Concentration 

(µg/kg) (µg/L)
Benzo(a)pyrenea porewater TZW value available 188
Chlorobenzene porewater TZW value available 30,000
DDTb porewater TZW value available 5.7
Naphthalene porewater TZW value available 19,700
Tetrachlorobiphenyl Homologs sediment 14,200 11c

Notes:
a) Value for “Total BaPEq” used from RI database
b) Value for “Total DDTs (calc'd)” used from RI database
c) Calculated value based on equilibrium partitioning
DDT - Dichlorodiphenyltrichloroethane
RI - Remedial Investigation
TZW - Transition zone water
µg/kg - micrograms per kilogram
µg/L - micrograms per liter

Contaminant
Matrix for 

Contaminant 
Concentration 
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Table D7-4
Representative Process Option Cap Model Inputs
Portland Harbor Superfund Site
Portland, Oregon

Model Input Value
Conventional Cap Layer Fraction Organic Carbon 0.0006
Colloidal Organic Carbon Concentration (mg/L) 16
Darcy Velocity (cm/yr) varied
Depositional Velocity (cm/yr) 0
Conventional Cap Placed thickness (cm) 45.72
Conventional Cap Consolidation Depth (cm) 0
Conventional Cap Layer Thickness (cm) 45.72
Conventional Cap Layer Porosity 0.4
Conventional Cap Layer Particle Density 2.65
Active Cap Layer thickness (cm) 30.48
Active Cap consolidation depth (cm) 0
Underlying sediment consolidation due to cap placement (cm) 0
Active Cap Layer Porositya 0.35
Active Cap Layer Particle Densitya (g/cm3) 0.09

Active Layer Loadinga (kg/m2/cm) 0.585

Notes:
a) To achieve the model calculated activated carbon loading rate of 0.12 lb/ft2/cm and a porosity 
    of 0.35 in the active cap layer, the active layer particle density was set to 0.09 g/cm3 . 
   This FS assumes that of these three variables (activated carbon loading rate, active layer particle 
   density, and active layer porosity), the most important inputs to accurately represent in the model
   are the activated carbon loading rate (which affects adsorption) and cap porosity (which affects 
   flow dynamics). This FS acknowledges that a reasonable particle density for activated carbon 
   would typically be approximately 0.9 g/cm3.
cm - centimeter
cm/yr - centimeter per year
g/cm3 - grams per cubic centimeter
kg/m2/cm - kilograms per square meter per centimeter
mg/L - milligrams per liter
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Table D7-5
Results of Principal Threat Waste Contaminant Cap Modeling
Portland Harbor Superfund Site
Portland, Oregon

Contaminant PTW That Can be Reliably Contained

Benzo(a)pyrene PTW that can be reliably contained; modeling efforts estimate reliable containment

Chlorobenzene <320 µg/kg

DDT PTW that can be reliably contained; modeling efforts estimate reliable containment

Naphthalene <140,000 µg/kg
Tetrachlorobiphenyl 
Homologs 

PTW that can be reliably contained; modeling efforts estimate reliable containment



Table D8-1 
Description of designations in the bathymetric pair analysis 
Portland Harbor Superfund Site 
Portland, Oregon 

Category Description 
Consistently Depositional All outcomes were either neutral or depositional 

 
Dynamic Equilibrium – 
Depositional 

Outcomes contained periods of erosion and 
deposition but was depositional overall. 

Consistently Neutral All outcomes were neutral. 
 

Dynamic Equilibrium – Neutral Outcomes contained both erosional and depositional 
determinations but was neural overall. 

Dynamic Equilibrium – 
Erosional 

Outcomes contained both erosional and depositional 
determinations but was erosional overall. 

Consistently Erosional All outcomes were either neutral or erosional. 
 

 

Table D8-2 
Multiple Lines of Evidence Scoring Framework 
Portland Harbor Superfund Site 
Portland, Oregon 

LOE 
Proposed Three Category Scoring System 
-1 0 +1 

Deposition < -2.5 cm/yr < -2.5 to 2.5 cm/yr > 2.5 cm/yr 
Consistency Erosional Neutral Depositional 
Percent Fines < 33.3% > 33.3 - 66.7% > 66.7% 
Propwash Propwash N/A N/A 
Subsurface - Surface Ratio <2 >2- 10 >10 
Wind and Wake Wave 0 - 13' NAVD88 N/A N/A 
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Table D8-3 
Summary Score for Evaluation of MNR 
Portland Harbor Superfund Site 
Portland, Oregon 

SDU 
Average Score by Alternative 

A B D E F G I 
RM 2E 0 0 0 0 0 0 0 

RM 3.5E 0 0 0 0 0 0 0 
RM 4.5E 0 0 0 0 0 0 0 
RM 5.5E 0 0 0 0 0 0 0 
RM 6.5E 0 0 0 0 0 0 0 

Swan Island 0 0 0 0 0 0 0 
RM 11E -1 -1 -1 -1 0 0 -1 

RM 3.9W 0 0 0 0 0 0 0 
RM 5W 0 0 0 0 0 0 0 

RM 6Nav -1 -1 -1 -1 -1 -1 -1 
RM 6W 0 0 0 0 0 0 0 
RM 7W 0 0 0 0 0 0 0 
RM 9W 0 0 0 0 0 0 0 
No SDU 0 0 0 0 0 0 0 
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Figure D5-1. Total PAH vs BAP Eq Relationship – Sitewide Surface Sediment 
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Figure D7-1.  Modeled Chlorobenzene Concentration Profiles at 100 Years for Significantly Augmented Cap
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Figure D7-2.  Modeled Napthalene Concentration Profiles at 100 Years for Significantly Augmented Cap
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Figure D9-1b.   Rolling River Mile Average and SDUs - 2,3,4,7,8-PeCDF East Side   
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Figure D9-1c.   Rolling River Mile Average and SDUs - Total DDx East Side 
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Figure D9-1d.   Rolling River Mile Average and SDUs - Total PCBs East Side 
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Figure D9-1e.   Rolling River Mile Average and SDUs - Normalized Concentrations East Side 
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Figure D9-1f.   Rolling River Mile Average and SDUs - Total cPAHs West Side 
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Figure D9-1g.   Rolling River Mile Average and SDUs - 2,3,4,7,8-PeCDF West Side 
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Figure D9-1h.   Rolling River Mile Average and SDUs - Total DDx West Side 



 

 
 
 
 
 
 
 
 
 
 

This page left blank intentionally.

 
 

 



2 4 6 8 10

0
20

0
40

0
60

0
80

0
10

00

River Mile

P
C

B
_p

pb

R
M

=6
.7

R
M

=7
.5

R
M

=8
.3

R
M

=9
.7

West
Fat West

Figure D9-1i.   Rolling River Mile Average and SDUs - Total PCBs West Side 
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Figure D9-1j.   Rolling River Mile Average and SDUs - Normalized Concentrations West Side 
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Figure D9-1k.   Rolling River Mile Average and SDUs - Total cPAHs Navigation Channel 
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Figure D9-1l.   Rolling River Mile Average and SDUs - 2,3,4,7,8-PeCDF Navigation Channel 
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Figure D9-1m.   Rolling River Mile Average and SDUs - Total DDx Navigation Channel 
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Figure D9-1n.   Rolling River Mile Average and SDUs - Total PCBs Navigation Channel 
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Figure D9-1o.   Rolling River Mile Average and SDUs - Normalized Concentrations Navigation Channel 
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Figure D9-1p.   Rolling River Mile Average and SDUs - Total cPAHs Swan Island Lagoon 
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Figure D9-1q.   Rolling River Mile Average and SDUs - 2,3,4,7,8-PeCDF Swan Island Lagoon 
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Figure D9-1r.   Rolling River Mile Average and SDUs - Total DDx Swan Island Lagoon 
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Figure D9-1s.   Rolling River Mile Average and SDUs - Total PCBs Swan Lagoon Island 
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Figure D9-3b. Rolling River Mile Averages
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Figure D9-3c. Rolling River Mile Averages
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Figure D9-3d. Rolling River Mile Averages
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Figure D9-3e. Rolling River Mile Averages
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Figure D9-3f. Rolling River Mile Averages
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Figure D9-3g. Rolling River Mile Averages





●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●
●

●
●●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

2 4 6 8 10 12

5
10

50
50

0
50

00
50

00
0

East Side LWG RA Total PCB Congener (Calculated U = 1/2)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●
●

●
●●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RM11ERM2E RM3.5E RM4.5E RM5.5E RM6.5E

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

● ●

●

● ●

●

●

●
● ●

●●

●

●
●

●

●

●

●

●

●

●

●

● ●
●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

2 4 6 8 10 12

5
10

50
50

0
50

00
50

00
0

Nav Channel LWG RA Total PCB Congener (Calculated U = 1/2)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

● ●

●

● ●

●

●

●
● ●

●●

●

●
●

●

●

●

●

●

●

●

●

● ●
●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RM6Nav

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●
● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

2 4 6 8 10 12

5
10

50
50

0
50

00
50

00
0

West Side LWG RA Total PCB Congener (Calculated U = 1/2)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●
● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

RM3.9W RM5W RM6W RM7W RM9W

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

8 9 10 11 12

5
10

50
50

0
50

00
50

00
0

Swan Island LWG RA Total PCB Congener (Calculated U = 1/2)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

SwanIs

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

mullinjm
Text Box
Figure D9-3h. Rolling River Mile Averages
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Figure D9-3i. Rolling River Mile Averages





●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●
●

●

●

●●

●

●●
●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

● ●●

●

●

● ●

●
●

●
●

●

●●
● ●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

2 4 6 8 10 12

1e
−

05
1e

−
03

1e
−

01
1e

+
01

East Side 2,3,7,8−Tetrachlorodibenzofuran (TCDF)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●
●

● ●

●

●

● ●

●

●●
●

●

●

●

●

RM11ERM2E RM3.5E RM4.5E RM5.5E RM6.5E

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●

●

●

●
●

●

●

●

●
● ●●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

2 4 6 8 10 12

1e
−

05
1e

−
03

1e
−

01
1e

+
01

Nav Channel 2,3,7,8−Tetrachlorodibenzofuran (TCDF)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●

●

●

●

●

●
●

●

●
●

●

●

●

●

● ●

● ●

●

●

●

●

●
●

●

●

●
●

●

RM6Nav

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●●●

●
●●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

2 4 6 8 10 12

1e
−

05
1e

−
03

1e
−

01
1e

+
01

West Side 2,3,7,8−Tetrachlorodibenzofuran (TCDF)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

RM3.9W RM5W RM6W RM7W RM9W

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

● ●

●

●
●

●

●

●●

8 9 10 11 12

1e
−

05
1e

−
03

1e
−

01
1e

+
01

Swan Island 2,3,7,8−Tetrachlorodibenzofuran (TCDF)

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 u

g/
kg

●●

●

●

●

●

●
●

●

●

●

SwanIs

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

mullinjm
Text Box
Figure D9-3j. Rolling River Mile Averages
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Figure D9-3k. Rolling River Mile Averages
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Figure D9-3l. Rolling River Mile Averages
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Figure D9-3n. Rolling River Mile Averages
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Figure D9-3o. Rolling River Mile Averages
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Figure D9-3p. Rolling River Mile Averages
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Figure D9-3q. Rolling River Mile Averages
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Figure D9-3r. Rolling River Mile Averages
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Figure D9-3t. Rolling River Mile Averages
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Figure D9-3u. Rolling River Mile Averages
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Figure D9-3w. Rolling River Mile Averages
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Figure D9-3x. Rolling River Mile Averages





●

●

●●

●● ●

●

●
●
●

●
●
●

● ●

●
●

●

●●

●

●
● ●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●
●

●●
●

●●

●
●

●
●
●
● ●

●

●

●

● ●

●

● ●
●

●

●

●
●●

●

●●

●
● ●●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●
●

●

●
●

●
●

●

●

●
●
●

●
● ●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●
●
●●

●
●

●
●

●●●
●

●

●
●●

● ●

●

●

●

●

●

●
●

●

● ●
●●●

●

●

●

●●

●

● ●

●

●

●

●●
● ●
●

●●

●
●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●●
● ●

● ●
●

●

●

●

●
●

●

●
● ●●

●
●

●●

●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●● ●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●
●

●

●

●

●●● ●● ●

●

●

●

●

●●
●

●●

●

●

●

●

●
●●

●

●

●●

●

●

●
●

●

●●

●
●

●

●
●

● ●●

●
●

● ●

●

●

●

●
●

●

●●
●

●●●
●
●

●●

●

●

●
●●

●

●
●
● ●

●
●

●

●

●●

●

●

●

●
●

●

●

●

●●●●
●

●
●

●

●●

●
●
●
●

●

●
●

●

●

●
● ●●

●

●
●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●
●

●

●●

●

●
●●

●

●

●

●
●

●● ●●●

●

●

●

● ●●

●
●

●

●

2 4 6 8 10 12

5e
−

03
5e

−
02

5e
−

01
5e

+
00

5e
+

01
East Side Mercury

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 m

g/
kg

●

●

●●
●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●
●

●●

●
●

●
●
●
● ●

●

●

●

● ●

●

● ●
●

●

●

●
●●

●

●●

●
● ●●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●
●

●

●
●

●
●

●

●

●
●
●

●
● ●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●
●
●●

●
●

●
●

●●●
●

●

●
●●

● ●

●

●

●

●

●

●
●

●

● ●
●●●

●

●

●

●●

●

● ●

●

●

●

●●
● ●
●

●●

●
●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●●
● ●

● ●
●

●

●

●

●
●

●

●
● ●●

●
●

●●

●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●● ●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●
●

●●●

●

●

●
●●

●

●

●●

●

●

●
●

●●

●
●

●

●
●

● ●●

●
●

● ●

●

●

●

●
●

●

●●
●

●●●
●
●

●●

●

●

●
●●

●

●
●
● ●

●
●

●

●

●●

●

●

●

●
●

●

●

●

●●
●

●
●

●

●●

●
●
●
●

●

●
●

●

●

●
● ●●

●

●
●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●
●

●

●●

●

●
●●

●

●

●

●
●

●● ●●●

●

●

●

● ●●

●
●

●

●

RM11ERM2E RM3.5E RM4.5E RM5.5E RM6.5E

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●
●● ●●●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●
●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●●

●

●
●

●

●

●●● ●

●

●

● ● ●

●

●

●
●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●
●
●

●

●

●

●

●

●
●
●●

●

●

●
●

●

●

● ●

●
●
●

●

●

●

●
●

●
●
●● ●

●
●

●

●

● ●
●

●

● ●

●

●
●
●

●●

●

●

●●

●

●

●●●

●
●

●
●

●

●

●● ●

●

●

●

●
●●

●

●●
●●

●

●●
●

●
●●

●●●● ●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●●
● ●

●

●

●

●●
●
●●●

●
● ●

●
●●

●

●

●
●

●

●

●
●●

●

●
●

●
●

●

●●

●

●● ●
●●

●

●

●

●
●

●
●●
●

●

●

●

●

●●

●●

●
●

●
●

●

●
●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●●
●

●●●
●
●●

●
●

●
●

●

●

●

●

●
●●●

● ●
●

● ●
●

●
●

●
●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●

●●
●

●●●

●●
●

●

●

●

●

●
●

●●●●
● ●●

●

●
●

●

2 4 6 8 10 12

5e
−

03
5e

−
02

5e
−

01
5e

+
00

5e
+

01

Nav Channel Mercury

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 m

g/
kg

●●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

● ●

●

●

● ● ●

●

●

●
●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●●

●

● ●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●
●
●

●

●

●

●

●
●
●●

●

●

●
●

●

●

● ●

●
●
●

●

●

●

●
●

●
●
●● ●

●
●

●

●

● ●
●

●

● ●

●

●
●
●

●●

●

●

●●

●

●

●●●

●
●

●
●

●

●

●● ●

●

●

●

●
●●

●

●●
●●

●

●●
●

●
●●

●●●● ●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●●
● ●

●

●

●

●●
●
●●●

●
● ●

●
●●

●

●

●
●

●

●

●
●●

●

●
●

●
●

●

●●

●

●● ●
●●

●

●

●

●
●

●
●●
●

●

●

●

●

●●

●●

●
●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●
● ●●

●

●
●

●

●●

●
●●●

● ●
●

● ●
●

●
●

●
●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●

●●
●

●●●

●●
●

●

●

●

●

●
●

●●●●
● ●●

●

●
●

●

RM6Nav

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

● ●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ● ●

●
●

●

●

●●●●●●
●

●
●

●

●

●
●

●

●

●

● ●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●
●

●
●

●

●

●

●

●●
●●

●

●

●

●●●

●

●●
●

●

●
●

●●

●

●●●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●
●
●

●

● ●

●

●

●●

●

●

●

●
● ● ●●

●

●
●●

●
●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●●

●

●

●

● ●

●
●●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●
● ●●●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●● ●●
●

●

●

●
●

●

●

●
●

●●
●●

●● ●
●
●

●●

●

●

●

●●
●

●
●

●

●
●

●

●

●

●

● ●

●

●

●

●

●
●

●

●●

●

●
●

●

●●● ●
●

●●●

●

●
●

●

●

●

●

●●
●

●
● ●

●

●

●

●
●●

●

● ●
●

●

●
●

●

● ●

●
●

●

●
●

●

●

●
●

●

●

●

●

● ●

●

●●

●

●
●●●●●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●
●

●
●

●

●

●

●

●
●

●

●●

● ●●●

●

●
● ●

●

●

●
●

●
●

●● ●
●
●
●

●
●

●

●

●

●●●
●
●● ●
●

●

●
●

●

●

●●

●

●●

●

●

● ●
●

●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
● ●

●

●

●
●

●
●

●●

●●●●

●

●

●
●●

●

●

●●

●

●

●
●

●

●
●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●●●
●

●●

●●

●

●

●

●

●

●
●● ●

●●

●
●

●●●●

●

●

●●

●●
●

● ●
●

●

●

●
●

●

●
●

●●

●
●

● ●

●
●● ●●

●

●

●
●

●●
●

●

2 4 6 8 10 12

5e
−

03
5e

−
02

5e
−

01
5e

+
00

5e
+

01

West Side Mercury

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 m

g/
kg

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●●●●●
●

●
●

●

●

●
●

●

●

●

● ●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●
●

●
●

●

●

●

●

●●
●●

●

●

●

●

●●
●

●

●
●

●

●

●●●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●
●
●

●

●

●

●

●●

●

●

●

●
● ● ●●

●

●
●●

●
●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●●

●

●

● ●

●
●●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●
● ●●●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●● ●●
●

●

●

●
●

●

●

●
●

●●
●●

●● ●
●
●

●●

●

●

●

●●
●

●
●

●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●●

●

●
●

●

●●● ●
●

●●●

●

●
●

●

●

●

●

●●
●

●
● ●

●

●

●

●
●●

●

● ●
●

●

●
●

●

● ●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●
●

●
●

●

●

●

●

●
●

●

●●

●●

●

●
● ●

●

●

●
●

●
●

●● ●
●
●
●

●
●

●

●

●

●●●
●
●● ●
●

●

●
●

●

●

●●

●

●●

●

●

● ●
●

●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
● ●

●

●

●
●

●
●

●●

●●●●

●

●

●
●●

●

●

●●

●

●

●
●

●

●
●
●

●

●

●

●

●
●●

●

●●

●

●

●

●

●

●
●● ●

●●

●
●

●●●●

●

●

●

●●
●

● ●
●

●

●

●
●

●

●
●

●●

●
●

● ●

●
●● ●●

●

●

●
●

●●
●

●

RM3.9W RM5W RM6W RM7W RM9W

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

●●

●

●
●

●
●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●
●

●●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●●
●

●

●

●
●

●●●

●●

●

●

●

●

●

● ●
●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ● ●

●●

●

●

●

●

8 9 10 11 12

5e
−

03
5e

−
02

5e
−

01
5e

+
00

5e
+

01

Swan Island Mercury

River Mile

S
ur

fa
ce

 S
ed

 C
on

c,
 m

g/
kg

●●

●

●
●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●
● ●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●●

●

●●
●

●●
●

●

●
●

●●

●

●
●

● ●
●

●
●

● ●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ● ●

●●

●

●

●

●

SwanIs

●

●

Detect
Non Detect
Rolling Avg
SDU

Averaging dist = 1 mi

mullinjm
Text Box
Figure D9-3y. Rolling River Mile Averages
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Figure D9-3z. Rolling River Mile Averages
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Figure D9-3aa. Rolling River Mile Averages
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Figure D9-3ab. Rolling River Mile Averages
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Figure D10-1a. RAO1 COC Concentration (Year 0) − Arsenic  
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Figure D10-2c. RAO2 COC Concentration (Year 0) − DDx  
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Figure D10-2d. RAO2 COC Concentration (Year 0) − Dieldrin  
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Figure D10-2e. RAO2 COC Concentration (Year 0) − PCB  
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This page left blank intentionally. 



0 2 4 6 8 10 12

0
50

0
10

00
15

00
20

00
25

00
30

00
Sediment Concentration for RAO 2 COC at Year 0 − cPAHs − Site − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

RM2E RM3.5E RM4.5E RM5.5E RM6.5E RM11E

RM3.9W RM5W RM6W RM7W RM9W

RM6Nav

SwanIs

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 3950 ppb

0 2 4 6 8 10 12

0
50

0
10

00
15

00
20

00
25

00
30

00

Sediment Concentration for RAO 2 COC at Year 0 − cPAHs − East − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

PRG = 3950 ppb

RM2E RM3.5E RM4.5E RM5.5E RM6.5E RM11E

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 3950 ppb

0 2 4 6 8 10 12

0
50

0
10

00
15

00
20

00
25

00
30

00

Sediment Concentration for RAO 2 COC at Year 0 − cPAHs − Nav Channel − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

PRG = 3950 ppb

RM6Nav

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 3950 ppb

Figure D10-2f. RAO2 COC Concentration (Year 0) − cPAHs  



This page left blank intentionally. 



0 2 4 6 8 10 12

0
50

0
10

00
15

00
20

00
25

00
30

00
Sediment Concentration for RAO 2 COC at Year 0 − cPAHs − West − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

RM3.9W RM5W RM6W RM7W RM9W

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 3950 ppb

0 2 4 6 8 10 12

0
50

0
10

00
15

00
20

00
25

00
30

00

Sediment Concentration for RAO 2 COC at Year 0 − cPAHs − Swan Isl − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

PRG = 3950 ppb

SwanIs

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 3950 ppb

Figure D10-2f(Continued). RAO2 COC Concentration (Year 0) − cPAHs  
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Figure D10-2g. RAO2 COC Concentration (Year 0) − HxCDF  
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Figure D10-2g(Continued). RAO2 COC Concentration (Year 0) − HxCDF  
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Figure D10-2h. RAO2 COC Concentration (Year 0) − PeCDD  
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Figure D10-2h(Continued). RAO2 COC Concentration (Year 0) − PeCDD  
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Figure D10-2i. RAO2 COC Concentration (Year 0) − PeCDF  
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Figure D10-2i(Continued). RAO2 COC Concentration (Year 0) − PeCDF  
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Figure D10-2j. RAO2 COC Concentration (Year 0) − TCDD  
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Figure D10-2j(Continued). RAO2 COC Concentration (Year 0) − TCDD  
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Figure D10-2k. RAO2 COC Concentration (Year 0) − TCDF  
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Figure D10-2k(Continued). RAO2 COC Concentration (Year 0) − TCDF  
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Figure D10-3a. RAO6 COC Concentration (Year 0) − BEHP  
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Figure D10-3b. RAO6 COC Concentration (Year 0) − DDx  



This page left blank intentionally. 



0 2 4 6 8 10 12

0
20

40
60

80
10

0
12

0
Sediment Concentration for RAO 6 COC at Year 0 − DDx − West − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

RM3.9W RM5W RM6W RM7W RM9W

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 760 ppb

0 2 4 6 8 10 12

0
20

40
60

80
10

0
12

0

Sediment Concentration for RAO 6 COC at Year 0 − DDx − Swan Isl − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

SwanIs

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 760 ppb

Figure D10-3b(Continued). RAO6 COC Concentration (Year 0) − DDx  



This page left blank intentionally. 



0 2 4 6 8 10 12

0
5

10
15

20
Sediment Concentration for RAO 6 COC at Year 0 − DDE − Site − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

RM2E RM3.5E RM4.5E RM5.5E RM6.5E RM11E

RM3.9W RM5W RM6W RM7W RM9W

RM6Nav

SwanIs

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 226 ppb

0 2 4 6 8 10 12

0
5

10
15

20

Sediment Concentration for RAO 6 COC at Year 0 − DDE − East − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

RM2E RM3.5E RM4.5E RM5.5E RM6.5E RM11E

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 226 ppb

0 2 4 6 8 10 12

0
5

10
15

20

Sediment Concentration for RAO 6 COC at Year 0 − DDE − Nav Channel − Rolling Avg 1 mile

River Miles

C
on

ce
nt

ra
tio

n 
(p

pb
)

RM6Nav

Alt A
Alt B
Alt D
Alt E
Alt F
Alt G
Alt I
PRG = 226 ppb

Figure D10-3c. RAO6 COC Concentration (Year 0) − DDE  
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Figure D10-3f. RAO6 COC Concentration (Year 0) − PeCDD  
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Figure D10-3g. RAO6 COC Concentration (Year 0) − PeCDF  
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Figure D10-3h. RAO6 COC Concentration (Year 0) − TCDD  
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Figure D10-3i. RAO6 COC Concentration (Year 0) − TCDF  
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Figure D11-1b. BERA (Level 2 and Level 3) Locations on Total Chlordane Areas Exceeding PRG RAO 5
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Figure D11-1c. BERA (Level 2 and Level 3) Locations on Copper Areas Exceeding PRG RAO 5
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Figure D11-1d. BERA (Level 2 and Level 3) Locations on DDD Areas Exceeding PRG RAO 5
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Figure D11-1e. BERA (Level 2 and Level 3) Locations on DDE Areas Exceeding PRG RAO 5
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Figure D11-1f. BERA (Level 2 and Level 3) Locations on DDT Areas Exceeding PRG RAO 5
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Figure D11-1g. BERA (Level 2 and Level 3) Locations on Total DDx Areas Exceeding PRG RAO 5
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Figure D11-1h. BERA (Level 2 and Level 3) Locations on Dieldrin Areas Exceeding PRG RAO 5
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Figure D11-1i. BERA (Level 2 and Level 3) Locations on Lead Areas Exceeding PRG RAO 5
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Figure D11-1j. BERA (Level 2 and Level 3) Locations on Lindane Areas Exceeding PRG RAO 5
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Figure D11-1k. BERA (Level 2 and Level 3) Locations on Mercury Areas Exceeding PRG RAO 5
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Figure D11-1l. BERA (Level 2 and Level 3) Locations on Total PAH Areas Exceeding PRG RAO 5
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Figure D11-1m. BERA (Level 2 and Level 3) Locations on Total PCB Areas Exceeding PRG RAO 5
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Figure D11-1n. BERA (Level 2 and Level 3) Locations on Tributyltin Areas Exceeding PRG RAO 5
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Figure D11-1o. BERA (Level 2 and Level 3) Locations on TPH-Diesel Areas Exceeding PRG RAO 5

Pa
th:

 E
:\_

Pr
oje

cts
\P

ort
lan

d H
arb

or\
GI

S\
Ma

pD
oc

um
en

ts\
Be

nth
ic\

RA
O5

_F
oo

tpr
int

s_
wi

thB
ER

A.
mx

d

Date: 4/15/2016



 

	



Cap

RM-6
RM-7

RM
-5

RM
-4

RM
-3

RM-2

RM-8

K

RM
-11

RM
-10

RM
-8

RM-9 0 1,000 2,000 3,000 4,000
FeetK

Legend
BERA (Level 2 and Level 3
Data)

Correlates with Exceedance
of CERCLA Contaminant
No Exceedance of CERCLA
Contaminant
Zinc Above RAO 5 PRG of
459 mg/kg

Figure D11-1p. BERA (Level 2 and Level 3) Locations on Zinc Areas Exceeding PRG RAO 5
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Figure D11-2. Comprehensive Benthic Risk Area Exceeding RAO 5 PRGs
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